ERP02.003APC SEQLIST.txt 
SEQUENCE LISTING 

<110> Brownlie, John 

Chalker, victoria 3. 
Erles, Kerstin 

<120> CANINE RESPIRATORY CORONAVIRUS (CRCV) SPIKE PROTEIN, POLYMERASE AND 
HEMAGGLUTININ/ESTERASE 

<130> ERP02.003APC 

<140> US 10/522,513 
<141> 2006-06-22 

<150> PCT/GB03/02832 
<151> 2003-07-01 

<150> GB 0217434.0 
<151> 2002-07-27 

<160> 52 

<170> Patentin version 3.1 

<210> 1 
<211> 250 
<212> DNA 

<213> canine respiratory coronavirus 
<400> 1 

ctcagatgaa tttgaaatat gctattagtg ctaagaatag agcccgcact gttgctggtg 60 
tttccatact tagtactatg actggcagaa tgtttcatca aaaatgtttg aaaagtatag 120 
cagctacacg tggtgttcct gttgttatag gcaccactaa attttatggc ggctgggatg 180 
atatgttacg tcgccttatt aaagatgttg acaatcctgt acttatgggt tgggattatc 240 

ctaagtgtga 250 

<210> 2 
<211> 83 
<212> PRT 

<213> canine respiratory coronavirus 
<400> 2 

Gin Met Asn Leu Lys Tyr Ala lie Ser Ala Lys Asn Arg Ala Arg Thr 
15 10 15 

val Ala Gly Val Ser lie Leu ser Thr Met Thr Gly Arg Met Phe His 
20 25 30 

Gin Lys cys Leu Lys Ser lie Ala Ala Thr Arg Gly Val Pro Val Val 
35 40 45 

lie Gly Thr Thr Lys Phe Tyr Gly Gly Trp Asp Asp Met Leu Arg Arg 
50 55 60 
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Leu lie Lys Asp val Glu Asn Pro val Leu Met Gly Trp Asp Tyr Pro 
65 70 75 80 

Lys Cys Glu 



<210> 3 

<211> 4092 

<212> DNA 

<213> canine respiratory coronavirus 

<400> 3 



atgtttttga 


tacttttaat 


ttccttacca 


atggcttttg 


ctgttatagg agatttaaag 


60 


tgtactacgg 


tttccatcaa 


tgatgttgac 


accggtgctc 


cttctattag cactgatgtt 


120 


gtcgatgtta 


ctaatggttt 


aggtacttat 


tatgttttag 


atcgtgtgta tttaaatact 


180 


acattgttgc 


ttaatggtta 


ttatcctact 


tcaggttcta 


catatcgtaa tatggcactg 


240 


aagggaactt 


tactattgag 


cacactatgg 


tttaaaccac 


catttctttc tgattttatt 


300 


gatggtgttt 


ttgctaaggt 


aaaaaatacc 


aaggttatta 


aagatggtgt agtgtatagt 


360 


gagtttcctg 


ctataactat 


aggtagtact 


tttgtaaata 


catcctatag tgtggtagta 


420 


caaccacata 


ctactaattt 


agataataaa 


ttacaaggtc 


tcttagagat ctctgtttgc 


480 


cagtatacta 


tgtgcgatta 


cccacatacg 


atgtgtcatc 


ctaatctggg taataaacgc 


540 


atagaactat 


ggcattggga 


tacaggtgtt 


gttccctgtt 


tatataagcg taatttcaca 


600 


tatgatgtga 


atgctgatta 


tttgtattcc 


catttttatc 


aagaaggtgg tactttttat 


660 


gcatatttta 


cagacactgg 


tgttgttact 


aagtttctgt 


ttcatgttta tttaggcacg 


720 


gtgctttcac 


attattatgt 


catgcccttg 


acttgtaata 


gtgctatgac tttagaatac 


780 


tgggttacac 


ctctcacttt 


taaacaatat 


ttactcgctt 


tcaatcaaga tggtgttatt 


840 


tttaatgctg 


ttgattgtaa 


gagtgatttt 


atgagtgaga 


ttaagtgtaa aacactatct 


900 


atagcaccat 


ctactggtgt 


ttatgaatta 


aacggttaca 


ctgttcagcc aattgcagat 


960 


gtttaccgac 


gtatacctaa 


tcttcccgat 


tgtaatatag 


aggcttggct taatgataag 


1020 


tcggtgcctt 


ctccattaaa 


ttgggaacgt 


aagacctttt 


caaattgtaa ttttaatatg 


1080 


agcagcctga 


tgtcttttat 


ccaggctgac 


tcgtttactt 


gtaataatat tgatgctgct 


1140 


aagatatacg 


gtatgtgttt 


tttcagcata 


actatagata 


agtttgctat acccaatggt 


1200 


aggaaggttg 


acctacaaat 


gggcaatttg 


ggctatttgc 


agtcttttaa ctatagaatt 


1260 


gatactactg 


ctacaagttg 


tcagttgtat 


tataatttac 


ctgctagtaa tgtttctatt 


1320 


agcaggttta 


atccttctat 


ttggaatagg 


agatttggtt 


ttacagaaca atctgttttt 


1380 


aagcctcaac 


ctgtaggtgt 


ttttactgat 


catgatgttg 


tttatgcaca acattgtttt 


1440 


aaagctccca 


caaatttctg 


tccgtgtaaa 


ttgaatgggt 
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ctttgtgtgt aggtagtggt 


1500 



tttggtatag 


atgctggtta 
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taaaaatagt ggtataggca cttgtcctgc 


aggtactaat 


1560 


tatttaactt 


gttataatgc 


taaccaatgt 


gattgtttgt 


gcactccaga 


ccctatttta 


1620 


tctaaatcta 


cagggcctta 


taagtgcccc 


caaactaaat 


acttagttgg 


cataggtgag 


1680 


cactgttctg 


gtcttgctat 


taaaagtgat 


tattgtggag 


gcaatccttg 


tacttgccaa 


1740 


ccasaagcHt! 


ttttgggttg 


gtctgtggac 


tcttgtttac 


aaggggatag 


gtgtaatatt 


1800 


tttgctaatt 


ttattttgca 


tggtgttaat 


agtggtacta 


cttgttctac 


tgatttacaa 


1860 


aaatcaaaca 


cagacatiaa'C 


tcttggtgtt 


tgtgttaatt 


atgatcttta 


tggtattaca 


1920 


ggccaaggta 


tttttgttga 


ggttaatgcg 


acttattata 


atagttggca 


gaacctttta 


1980 


tatgattcta 


atggtaatct 


ctatggtttt 


agggactact 


taacaaacag 


aacttttatg 


2040 


attcgtagtt; 


gctatagcgg 


tcgtgtttca 


gcgggctttc 


actctaactc 


ttccgaacca 


2100 


gcattgctat 


ttcggaatat 


taaatgcaat 


tacgttttta 


ataatactct 


ttcacgacag 


2160 


ctgcaaccta 


ttaactattt 


tgatagttat 


cttggttgtg 


ttgtcaatgc 


tgataatagt 


2220 


acttctagtt 


ctgttcaaac 


atgtgatctc 


acagtaggta 


gtggttactg 


gggggattac 


2280 


tctacacaaa 


gacgaagtcg 


tagaacgatt 


accactggtt 


atcggtttac 


taattttgag 


2340 


ccat't'tac'tg 


ttiaa'Cccag't 


aaatgatagt 


ttacaccctg 


taggtggttt 


gtatgaaatt 


2400 


caaatacc't't 


cagagtttac 


tataggtaat 


atggaggagt 


ttattcaaac 


aagatctcct 


2460 


aaag'C'tac'Ca 


ttgattgtcc 


tgtttttgtc 


tgtggtgatt 


atgcagcatg 


taaatcacag 


2520 


ttggttgaat 


atggtagttt 


ttgtgacaat 


attaatgcta 


tactcacaga 


agtaaatgaa 


2580 


ctacttigaca 


ctacacagtt 


gcaagtagct 


aatagtttaa 


tgaatggtgt 


cactcttagc 


2640 


actaagctta 


aagatggctt 


taatttcaat 


gtagatgaca 


tcaatttttc 


ccctgtatta 


2700 


ggttgtttag 


gaagcgaatg 


taataaagtt 


tccagtagat 


ctgctataga 


ggatttactt 


2760 


ttttctaaag 


taaagttatc 


tgatgttggt 


tttgttgatg 


cttataataa 


ttgtactgga 


2820 


ggiigccgaaa 


't'tagggacc't 


catttgtgtg 


caaagttata 


atggtatcaa 


agtgttgcct 


2880 


ccactgctct 


cagaaaatca 


gatcagtgga 


tacactttgg 


ctgccacctt 


tgctagtctg 


2940 


tttcctcctt 


ggticagcagc 


agcaggcgta 


ccattttatt 


taaatgttca 


gtatcgtatt 


3000 


aatggtattg 


gtgttaccat 


ggatgtgcta 


actcaaaatc 


aaaagcttat 


ttctaatgca 


3060 


tttaacaatg 


cccttgatgc 


tattcaggaa 


gggtttgatg 


ctaccaattc 


tgctttagtt 


3120 


aaaat'tcaag 


ctgHgtitiaa 


tgcaaatgct 


gaagctctta 


ataacttatt 


gcaacaactc 


3180 


tctaataaat 


ttggtgctat 


aagtgcttct 


ttacaagaaa 


ttctatctag 


acttgatgct 


3240 


cttgaagcgc 


aagctcagat 


agacagactt 


atcaatgggc 


gtcttaccgc 


tcttaatgct 


3300 


tatgtttctc 


aacagcttag 


tgattctaca 


ctagtaaaat 


ttagtgcagc 


acaagctatg 


3360 


gagaaggtta 


atgaatgtgt 


caaaagccaa 


tcatctagga 
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taaatttttg 


tggtaatggt 


3420 
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aatcatatta tatcattagt gcagaatgct ccatatggtt tgtattttat ccactttagc 3480 

tatgtcccta ctaagtatgt cactgcgaag gttagtcccg gtctgtgcat ygcaggtgat 3540 

agaggtatag ctcctaagag tggttatttt gttaatgtaa ataacacttg gatgttcact 3600 

ggtagtggtt attactaccc tgaacctata actggaaata atgtggttgt tatgagtacc 3660 

tgtgctgtta actatactaa agcaccggat gtaatgctga acatttcaac acccaacctc 3720 

cctgatttta aggaagagtt ggatcaatgg tttaaaaacc aaacattaat ggcaccagat 3780 

ttgtcacttg attatataaa tgttacattc ttggacctac aagatgaaat gaataggtta 3840 

caggaggcaa taaaagtttt aaatcatagc tacatcaatc tcaaggacat tggtacatat 3900 

gaatattatg taaaatggcc ttggtatgta tggcttttaa ttggccttgc tggcgtagct 3960 

atgcttgttt tactattctt catatgctgt tgtacaggat gtgggactag ttgttttaag 4020 

aaatgcggtg gttgttgtga tgattatact ggacatcagg agttagtaat caaaacgtca 4080 

catgacgact aa 4092 

<210> 4 
<211> 1363 
<212> PRT 

<213> canine respiratory coronavirus 
<400> 4 

Met Phe Leu lie Leu Leu lie Ser Leu Pro Met Ala Phe Ala val lie 
15 10 15 

Gly Asp Leu Lys cys Thr Thr val Ser lie Asn Asp val Asp Thr Gly 
20 25 30 

Ala Pro Ser lie Ser Thr Asp val val Asp val Thr Asn Gly Leu Gly 
35 40 45 

Thr Tyr Tyr val Leu Asp Arg val Tyr Leu Asn Thr Thr Leu Leu Leu 

50 55 : . 60 

Asn Gly Tyr Tyr Pro Thr Ser Gly Ser Thr Tyr Arg Asn Met Ala Leu 
65 70 75 80 

Lys Gly Thr Leu Leu Leu Ser Thr Leu Trp Phe Lys Pro Pro Phe Leu 
85 90 95 

Ser Asp Phe lie Asp Gly val Phe Ala Lys val Lys Asn Thr Lys Val 
100 105 110 

lie Lys Asp Gly val val Tyr Ser Glu Phe Pro Ala lie Thr lie Gly 
115 120 125 
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■ Thr Phe val Asn Thr Ser Tyr ser val val val Gin Pro His Thr 



Thr Asn Leu Asp Asn Lys Leu Gin Gly Leu Leu Glu lie Ser val Cys 
145 150 155 160 

Gin Tyr Thr Met cys Asp Tyr Pro His Thr Met Cys His Pro Asn Leu 
165 170 175 

Gly Asn Lys Arq lie Glu Leu Trp His Trp Asp Thr Gly val Val Pro 
180 185 190 

Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp val Asn Ala Asp Tyr Leu 
195 200 205 

Tyr ser His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 

Asp Thr Gly val Val Thr Lys Phe Leu Phe His val Tyr Leu Gly Thr 
225 230 235 240 

val Leu Ser His Tyr Tyr val Met Pro Leu Thr Cys Asn Ser Ala Met 
245 250 255 

Thr Leu Glu Tyr Trp val Thr Pro Leu Thr Phe Lys Gin Tyr Leu Leu 
260 265 270 

Ala Phe Asn Gin Asp Gly Val He Phe Asn Ala val Asp Cys Lys Ser 
275 280 285 

Asp Phe Met Ser Glu lie Lys Cys Lys Thr Leu Ser lie Ala Pro ser 
290 295 300 

Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr val Gin Pro lie Ala Asp 
305 310 315 320 

Val Tyr Arg Arg lie Pro Asn Leu Pro Asp Cys Asn lie Glu Ala Trp 
325 330 335 

Leu Asn Asp Lys ser val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr 
340 345 350 

Phe Ser Asn Cys Asn Phe Asn Met Ser Ser Leu Met Ser Phe lie Gin 
355 360 365 

Ala Asp Ser Phe Thr cys Asn Asn lie Asp Ala Ala Lys lie Tyr Gly 
370 375 380 
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Met Cys Phe Phe Ser lie Thr lie Asp Lys Phe Ala lie Pro Asn Gly 
385 390 395 400 

Arg Lys val Asp Leu Gin Met Gly Asn Leu Gly Tyr Leu Gin Ser Phe 
405 410 415 

Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 
420 425 430 

Leu Pro Ala ser Asn Val Ser lie Ser Arg Phe Asn Pro ser lie Trp 
435 440 445 

Asn Arg Arg Phe Gly Phe Thr Glu Gin ser val Phe Lys Pro Gin Pro 
450 455 ' 460 

Val Gly Val Phe Thr Asp His Asp val val Tyr Ala Gin His Cys Phe 
465 470 475 480 

Lys Ala Pro Thr Asn Phe Cys Pro Cys Lys Leu Asn Gly Ser Leu Cys 
485 490 495 

val Gly ser Gly Phe Gly lie Asp Ala Gly Tyr Lys Asn ser Gly lie 
500 505 510 

Gly Thr Cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys Tyr Asn Ala Asn 
515 520 525 

Gin Cys Asp Cys Leu Cys Thr Pro Asp Pro lie Leu Ser Lys Ser Thr 
530 535 540 

Gly Pro Tyr Lys Cys Pro Gin Thr Lys Tyr Leu Val Gly lie Gly Glu 
545 550 555 560 

His Cys Ser Gly Leu Ala lie Lys Ser Asp Tyr Cys Gly Gly Asn Pro 
565 570 575 

Cys Thr Cys Gin Pro Lys Ala Phe Leu Gly Trp Ser val Asp ser Cys 
580 585 590 

Leu Gin Gly Asp Arg Cys Asn lie Phe Ala Asn Phe lie Leu His Gly 
595 600 605 

Val Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Lys Ser Asn Thr 
610 615 620 

Asp lie lie Leu Gly val Cys val Asn Tyr Asp Leu Tyr Gly lie Thr 
625 630 635 640 
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Gly Gin Gly lie Phe Val Glu val Asn Ala Thr Tyr Tyr Asn Ser Trp 
645 650 655 

Gin Asn Leu Leu Tyr Asp Ser Asn Gly Ash Leu Tyr Gly Phe Arg Asp 
660 665 670 

Tyr Leu Thr Asn Arg Thr Phe Met lie Arg Ser Cys Tyr ser Gly Arg 
675 680 685 

Val Ser Ala Gly Phe His ser Asn Ser ser Glu Pro Ala Leu Leu Phe 
690 695 700 

Arg Asn lie Lys Cys Asn Tyr Val Phe Asn Asn Thr Leu Ser Arg Gin 
705 710 715 720 

Leu Gin Pro lie Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val Val Asn 
725 730 735 

Ala Asp Asn Ser Thr ser ser Ser val Gin Thr Cys Asp Leu Thr val 
740 745 750 

Gly Ser Gly Tyr Trp Gly Asp Tyr ser Thr Gin Arg Arg Ser Arg Arg 
755 760 765 

Thr lie Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe Thr Val 
770 775 780 

Asn Pro Val Asn Asp ser Leu His Pro val Gly Gly Leu Tyr Glu lie 
785 790 795 800 

Gin lie Pro Ser Glu Phe Thr lie Gly Asn Met Glu Glu Phe lie Gin 
805 810 815 

Thr Arg Ser Pro Lys val Thr lie Asp Cys Pro Val Phe val Cys Gly 
820 825 830 

Asp Tyr Ala Ala cys Lys ser Gin Leu Val Glu Tyr Gly ser Phe Cys 
835 840 845 

Asp Asn lie Asn Ala lie Leu Thr Glu val Asn Glu Leu Leu Asp Thr 
850 855 860 

Thr Gin Leu Gin val Ala Asn Ser Leu Met Asn Gly Val Thr Leu ser 
865 870 875 880 

Thr Lys Leu Lys Asp Gly Phe Asn Phe Asn val Asp Asp lie Asn Phe 
885 890 895 
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Sen Pro val Leu Gly Cys Leu Gly Ser Glu cys Asn Lys val Ser Ser 
900 905 910 

Arg Ser Ala lie Glu Asp Leu Leu Phe Ser Lys val Lys Leu Ser Asp 
915 920 925 

val Gly Phe Val Asp Ala Tyr Asn Asn Cys Thr Gly Gly Ala Glu lie 
930 935 940 

Arg Asp Leu lie Cys val Gin Ser Tyr Asn Gly He Lys Val Leu Pro 
945 950 955 960 

Pro Leu Leu ser Glu Asn Gin lie Ser Gly Tyr Thr Leu Ala Ala Thr 
965 970 975 

Phe Ala Ser Leu Phe Pro Pro Trp Ser Ala Ala Ala Gly Val Pro Phe 
980 985 990 

Tyr Leu Asn Val Gin Tyr Arg lie Asn Gly lie Gly val Thr Met Asp 
995 1000 1005 

Val Leu Thr Gin Asn Gin Lys Leu lie ser Asn Ala Phe Asn Asn 



Ala Leu Asp Ala lie Gin Glu Gly Phe Asp Ala Thr Asn Ser Ala 
1025 1030 1035 

Leu val Lys He Gin Ala Val Val Asn Ala Asn Ala Glu Ala Leu 
1040 1045 1050 

Asn Asn Leu Leu Gin Gin Leu Ser Asn Lys Phe Gly Ala lie ser 
1055 1060 1065 

Ala Ser Leu Gin Glu lie Leu Ser Arg Leu Asp Ala Leu Glu Ala 
1070 1075 1080 

Gin Ala Gin lie Asp Arg Leu lie Asn Gly Arg Leu Thr Ala Leu 
1085 1090 1095 

Asn Ala Tyr val Ser Gin Gin Leu Ser Asp Ser Thr Leu Val Lys 
1100 1105 1110 

Phe ser Ala Ala Gin Ala Met Glu Lys Val Asn Glu Cys val Lys 
1115 1120 1125 

Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His lie 
1130 1135 1140 
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lie ser Leu val Gin Asn Ala Pro Tyr Gly Leu Tyr Phe lie His 
1145 1150 1155 

Phe Ser Tyr Val Pro Thr Lys Tyr Val Thr Ala Lys val ser Pro 
1160 1165 1170 

Gly Leu Cys lie Ala Gly Asp Arg Gly lie Ala Pro Lys Ser Gly 
1175 1180 1185 

Tyr Phe Val Asn val Asn Asn Thr Trp Met Phe Thr Gly Ser Gly 
1190 1195 1200 

Tyr Tyr Tyr Pro Glu Pro lie Thr Gly Asn Asn val val Val Met 
1205 1210 1215 

Ser Thr Cys Ala val Asn Tyr Thr Lys Ala Pro Asp Val Met Leu 
1220 1225 1230 

Asn lie Ser Thr Pro Asn Leu Pro Asp Phe Lys Glu Glu Leu Asp 
1235 1240 1245 

Gin Trp Phe Lys Asn Gin Thr Leu Met Ala Pro Asp Leu Ser Leu 
1250 1255 1260 

Asp Tyr lie Asn val Thr Phe Leu Asp Leu Gin Asp Glu Met Asn 
1265 1270 1275 

Arg Leu Gin Glu Ala lie Lys Val Leu Asn His Ser Tyr lie Asn 
1280 1285 1290 

Leu Lys Asp lie Gly Thr Tyr Glu Tyr Tyr Val Lys Trp Pro Trp 
1295 1300 1305 

Tyr val Trp Leu Leu He Gly Leu Ala Gly Val Ala Met Leu val 
1310 1315 1320 

Leu Leu Phe Phe lie Cys Cys Cys Thr Gly Cys Gly Thr Ser Cys 
1325 1330 1335 

Phe Lys Lys Cys Gly Gly Cys Cys Asp Asp Tyr Thr Gly His Gin 
1340 1345 1350 

Glu Leu val lie Lys Thr Ser His Asp Asp 
1355 1360 

<210> 5 
<211> 250 
<212> DNA 

<213> bovine coronavirus strain LY138 
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<400> 5 

ctcaaatgaa tttgaaatat gctattagtg ctaagaatag agcccgcact gttgctggtg 60 

tttccatact cagtactatg actggcagaa tgtttcatca aaaatgtttg aaaagtatag 120 

cagctacacg tggtgttcct gttgttatag gcaccactaa gttttatggc ggctgggatg 180 

atatgttacg tcgccttatt aaagatgttg ataatcctgt acttatgggt tgggattatc 240 

ctaagtgtga 250 

<210> 6 
<211> 250 
<212> DNA 

<213> human coronavirus strain OC43 
<400> 6 

ctcaaatgaa tttgaaatat gctattagtg ctaagaatag agcccgcact gttgctggtg 60 
tttccatact tagtactatg actggcagaa tgtttcatca aaaatgtttg aaaagtatag 120 
cagctacacg tggtgttcct gtagttatag gcaccactaa attttatggt ggctgggatg 180 
atatgttacg ccgccttatt aaagatgttg acaatcctgt acttatgggt tgggattatc 240 
ctaagtgtga 250 

<210> 7 
<211> 250 
<212> DNA 

<213> hemagglutinating encephalomyelitis virus 
<400> 7 

ctcaaatgaa tttgaaatat gctattagtg ccaagaatag agcccgcact gttgctggtg 60 
tttccatact tagtactatg actggcagaa tgtttcatca aaaatgcttg aaaagtatag 120 
cagctacacg tggcgttcct gtggttatag gcaccactaa attttatggc ggctgggatg 180 
atatgttacg ccgccttatt aaagatgttg ataatcctgt acttatgggt tgggattatc 240 
caaagtgtga 250 

<210> 8 
<211> 250 
<212> DNA 

<213> canine enteric coronavirus 
<400> 8 

ctcagatgaa tttgaaatat gctatttctg gaaaggctag agctcgtaca gtaggaggag 60 
tttcacttct ttctaccatg actacgagac aataccacca gaagcatttg aagtcaattg 120 
ctgcaacacg caatgccact gtggttattg gctcaaccaa gttttatggt ggttgggata 180 
acatgcttaa aaatttaatg cgtgatgttg ataatggttg tttgatggga tgggactatc 240 
ctaagtgtga 250 
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<210> 9 
<211> 81 
<212> PRT 

<213> human coronavirus strain OC43 
<400> 9 

Met Asn Leu Lys Tyr Ala lie Ser Ala Lys Asn Arg Ala Arg Thr val 
15 10 15 

Ala Gly val Ser lie Leu Ser Thr Met Thr Gly Arg Met Phe His Gin 
20 25 30 

Lys Cys Leu Lys Ser lie Ala Ala Thr Arg Gly Val Pro val val lie 
35 40 45 

Gly Thr Thr Lys Phe Tyr Gly Gly Trp Asp Asp Met Leu Arg Arg Leu 
50 55 60 

lie Lys Asp val Asp Asn Pro Val Leu Met Gly Trp Asp Tyr Pro Lys 
65 70 75 80 

cys 



<210> 10 
<211> 81 
<212> PRT 

<213> hemagglutinating encephalomyelitis virus 
<400> 10 

Met Asn Leu Lys Tyr Ala lie Ser Ala Lys Asn Arg Ala Arg Thr val 
15 10 15 

Ala Gly val ser lie Leu Ser Thr Met Thr Gly Arg Met Phe His Gin 
20 25 30 

Lys Cys Leu Lys Ser lie Ala Ala Thr Arg Gly val Pro val Val lie 
35 40 45 

Gly Thr Thr Lys Phe Tyr Gly Gly Trp Asp Asp Met Leu Arg Arg Leu 
50 55 60 

lie Lys Asp Val Asp Asn Pro val Leu Met Gly Trp Asp Tyr Pro Lys 
65 70 75 80 



<210> 11 
<211> 81 
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<212> PRT 

<213> bovine coronavirus strain LY138 



Met Asn Leu Lys Tyr Ala lie Sen Ala Lys Asn Arg Ala Arg Thr Val 

1 5 10;. 15 

Ala Gly val Ser lie Leu Ser Thr Met Thr Gly Arg Met Phe His Gin 
20 25 30 

Lys Cys Leu Lys ser lie Ala Ala Thr Arg Gly Val Pro val val lie 
35 40 45 

Gly Thr Thr Lys Phe Tyr Gly Gly Trp Asp Asp Met Leu Arg Arg Leu 
50 55 60 

lie Lys Asp val Asp Asn Pro val Leu Met Gly Trp Asp Tyr Pro Lys 
65 70 75 80 



<210> 12 
<211> 84 
<212> PRT 

<213> canine enteric coronavirus 
<400> 12 

Met Thr Gin Met Asn Leu Lys Tyr Ala He Ser Gly Lys Ala Arg Ala 
15 10 15 

Arg Thr Val Gly Gly Val Ser Leu Leu Ser Thr Met Thr Thr Arg Gin 
20 25 30 

Tyr His Gin Lys His Leu Lys Ser lie Ala Ala Thr Arg Asn Ala Thr 
35 40 45 

Val Val lie Gly Ser Thr Lys Phe Tyr Gly Gly Trp Asp Asn Met Leu 
50 55 60 

Lys Asn Leu Met Arg Asp val Asp Asn Gly Cys Leu Met Gly Trp Asp 
65 70 75 80 

Tyr Pro Lys Cys 



<210> 13 

<211> 4363 

<212> DNA 

<213> canine enteric coronavirus 
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<400> 13 

atgattgtgc tcgtaacttg cattttattg ttatgttcat accacactgc ttcgagtacg 60 

tcaaataatg attgtagaca agttaacgta acacaattag atggcaatga aaacctcatt 120 

agagactttt tgtttcaaaa ctttaaagaa gaaggaactg tagttgttgg tggttactac 180 

cctacagagg tttggtataa ctgttctaga acagcaacaa ctactgccta tgagtatttc 240 

agtaatatac acgcattcta ttttgatatg gaagccatgg agaatagtac tggtaatgca 300 

cgtggtaaac ctttattatt tcatgttcat ggtgagcctg ttagtgtcat catatacata 360 

tcttatagag atgatgtgca acataggcca cttttaaaac acggattagt gtgcataact 420 

gaaagtcgca acattgacta taacagtttc accagtagcc agtggaattc catatgtacg 480 

ggtaatgaca gaaaaattcc tttctctgtc atacccacgg acaatggaac aaaaatttat 540 

ggtcttgagt ggaatgatga atttgttaca gcgtacatta gtggtcgttc ttataattgg 600 

aacatcaata ataattggtt taacaatgtc acgcttctgt atagtcgctc aagcactgcc 660 

acatggcaac acagtgctgc atacgtttac caaggtgttt ctaacttcac ttattacaag 720 

ttaaataaca ccaatggtct aaaaacctat gaattatgtg aagattatga atattgcact 780 

ggctacgcca ctaacatctt tgccccaact gtgggaggtt acatacctga tggatttagt 840 

tttaacaatt ggtttttgct tacaaacagc tccacttttg ttagtggcag atttgtaaca 900 

aatcaaccat tattagttaa ttgcttgtgg ccagttccta gttttggtgt tgcagcacaa 960 

gaattttgtt ttgaaggtgc acagtttagc caatgtaatg gtgtgttttt aaataacaca 1020 

gtagatgtca ttagattcaa ccttaatttt actgcagatg tacaatctgg catgggtgct 1080 

acagtatttt cactgaatac aacaggtggt tgcattcttg agatttcttg ttataatgat 1140 

atagtgagcg agtcaagttt ctacagttat ggtgaaattc ccttcggcgt aactgatgga 1200 

ccgcgttatt gttatgtcct ctataatggc acagctctta agtatttcgg cacattaccc 1260 

cctagtgtca aggaaattgc tattagtaag tggggccaat tttatattaa tggttacaat 1320 

ttctttagca cttttcctat tgattgtata tcttttaact taaccactgg tgatagtgga 1380 

gcattttgga caattgctta cacatcgtac actgaagcat tagtacaagt tgaaaacaca 1440 

gccattaaaa aggtgacgta ttgtaacagt cacattaata acatcaaatg ttctcaactt 1500 

actgctaatt tgcaaaatgg cttttatcct gttgcttcaa gtgaagttgg tcttgtcaat 1560 

aagagtgttg tgttactacc tagtttctat tcacatacca gtgttaatat aactattgat 1620 

cttggtatga agcgtagtgg ttatggtcaa cccatagcct caacactaag taacatcaca 1680 

ctaccaatgc aggataataa caccgatgtg tactgtattc gttctaacca attctcagtt 1740 

tatgttcact ccacttgcaa aagttcttta tgggacaaca attttaatca agattgcaca 1800 

gatgttttat atgccacagc tgttataaaa actggtactt gccccttctc atttgataaa 1860 
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ttgaataatt 


acttaacttt 
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taacaagctt tgtttgtcgt tgaatcctac 


tggtgccaac 


1920 


tgtaagtttg 


atgttgctgc 


ccgtacaaga 


accaatgagc 


aggttgttag 


aagtttatat 


1980 


gtaatatatg 


aagaaggaga 


caacatagtg 


ggtgtaecgt 


ctgataatag 


tggtcttcac 


2040 


gati't'tg'tcag 


tgttacactt 


agactcctgt 


acagattaca 


atatatatgg 


tagaactggt 


2100 


9't't99't 31:113 


titagacaaac 


taacagcaca 


atacttagtg 


gcttacatta 


tacatcacta 


2160 


'CcaQQ'tga't't 


tattaggttt 


taaaaatgtt 


agtgatggtg 


ttgtctattc 


tgtgacacca 


2220 


tQtQStgtaa 


gcgcacaagc 


ggctgttatt 


gatggggcca 


tagttggagc 


tatgacttcc 


2280 


g-ttaatagtg 


aac'tg'C'tagg 


tctaacacat 


tggacaacaa 


caccaaattt 


ttattactac 


2340 


tctatatata 


atacaacaaa 


tgagagaact 


cgtggcactg 


caatcgacag 


taacgatgta 


2400 


gattgtgaac 


ctatcataac 


ctattctaac 


ataggtgttt 


gtaaaaatgg 


tacattaatt 


2460 


tttattaacg 


tcacacattc 


tgatggagat 


gttcaaccaa 


ttagcactgg 


caatgtcacg 


2520 


atacccacaa 


actttaccat 


atctgtgcaa 


gttgaataca 


tccaggttta 


cactacaccg 


2580 


gtgtcaatag 


attgttctag 


atacgtttgt 


aatggtaacc 


ctagatgtaa 


taaattgtta 


2640 


acacaatatg 


tttctgcatg 


tcaaactatt 


gagcaagcgc 


ttgcaatgag 


tgccagcctt 


2700 


QdLdiS.diCS.'t.QQ 


aagltgattc 


catgttgttt 


gtttcagaaa 


atgcccttaa 


attggcatct 


2760 




tcaatagtac 


agaacattta 


gatcctattt 


acaaagaatg 


gcctaacata 


2820 


ggtgg-ttCtt 


ggctaggagg 


tctaaaagac 


atacttccgt 


cccataatag 


caaacgtaag 


2880 


tatcgttctg 


ctatagaaga 


cttgcttttt 


gataaagttg 


taacttctgg 


tctaggtaca 


2940 


gttgatgaag 


attataaacg 


ttgtacaggt 


ggttatgaca 


tagctgactt 


agtttgtgca 


3000 


caatattaca 


atggcatcat 


ggttctacct 


ggtgttgcta 


atgatgacaa 


gatgactatg 


3060 


tacacagcct 


ctcttgcagg 


tggtatagca 


ttaggtgcac 


taggtggtgg 


caccataact 


3120 


ataccttttg 


cagtagcagti 


tcaggctaga 


cttaattatg 


ttgctctaca 


aactgatgta 


3180 


ttgaacaaaa 


accagcagat 


cctggctaat 


gctttcaacc 


aagctattgg 


taacattaca 


3240 


caggcatttg 


gtaaggttaa 


tgatgctata 


catcaaacat 


cacaaggtct 


tgccactgtt 


3300 


gctaaagcat 


tggcaaaagt 


gcaagatgtt 


gttaacacac 


aagggcaagc 


tttaagccac 


3360 


ctaacagtac 


aactgcaaaa 


tagcttccaa 


gccattagta 


gttctattag 


tgacatttat 


3420 


aataggcttg 


atgaactgag 


tgctgatgca 


caagttgata 


ggctgattac 


aggtagactt 


3480 


acagcactta 


atgcatttgt 


atctcagact 


ctaaccagac 


aagcggaggt 




3540 


agacaacttg 


ccaaagacaa 


ggttaatgaa 


tgtgttaggt 


ctcagtctca 


gagatttgga 


3600 


ttttgtggta 


atggtacaca 


tttgttttca 


cttgcaaatg 


cagcaccaaa 


tggcatggtt 


3660 


ttctttcaca 


cagtgctatt 


accaacagct 


tatgaaactg 


taacagcttg 


gtcaggtatt 


3720 


tgtgcttcag 


atggcgatcg 


cacttttgga 


cttgtcgtta 
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aagatgttca 


gttgacgttg 


3780 
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tttcgtaatc 


tagatgacaa 


gttctatttg 


actcccagaa 


ctatgtatca gcctagagct 


3840 


gcaactagtt 


ctgattttgt tcagattgag 


gggtgcgacg 


tgttgtttgt caatgcaact 


3900 


gtaattgact 


tgcctagtat 


tatacctgac 


tatatcgaca 


ttaatcagac tgttcaagac 


3960 


atattagaaa 


actacagacc aaactggact 


gtacctgaat 


tgacaattga catttttaac 


4020 


gcaacctatt 


taaatctgac tggtgaaatt 


gatgacttag 


aatttaggtc agaaaagcta 


4080 


cataacacca 


cagtagagct tgccattctc 


attgacaata 


ttaacaatac attagtcaat 


4140 


cttgaatggc 


tcaatagaat tgaaacttat 


gtgaaatggc 


cttggtatgt gtggctacta 


4200 


ataggcttag 


tagtagtgtt ttgcataccg 


ctattgctat 


tttgctgttg tagtacaggt 


4260 


tgctgtggat 


gcataggttg tttgggaagt 


tgttgtcatt 


ctatttgtag tagaagacaa 


4320 


tttgaaaatt 


acgaaccaat tgaaaaagtg 


catgtccact 


aaa 


4363 


<210> 14 
<211> 4049 
<212> DNA 

<213> bovine coronavirus strain 


LY138 






<400> 14 
atgtttttga 


tacttttaat 


ttccttacca 


atggctcttg 


ctgttatagg agatttaaag 


60 


tgtactacgg 


tttccattaa 


tgatgttgac 


accggtgttc 


cttctgttag cactgatact 


120 


gtcgatgtta 


ctaatggttt 


aggtacttat 


tatgttttag 


atcgtgtgta tttaaatact 


180 


acgttgttgc 


ttaatggtta 


ctaccctact 


tcaggttcta 


catatcgtaa tatggcactg 


240 


aagggaactt 


tactattgag 


cacactatgg 


tttaaaccac 


cttttctttc tgattttatt 


300 


aatggtattt 


ttgctaaggt 


caaaaatacc 


aaggttatta 


aaaatggtgt aatgtatagt 


360 


gagtttcctg 


ctataactat 


aggtagtact 


tttgtaaata 


catcctatag tgtggtagta 


420 


caaccacata 


ctaccaattt 


agataataaa 


ttacaaggtc 


tcttagagat ctctgtttgc 


480 


cagtatacta 


tgtgcgagta 


cccacatacg 


atttgtcatc 


ctaatttggg taatcggcgc 


540 


atagaactat 


ggcattggga 


tacaggtgtt 


gtttcctgtt 


tatataagcg taatttcaca 


600 


tatgatgtga 


atgctgatta 


tttgtatttc 


catttttatc 


aagaaggtgg tactttttat 


660 


gcatatttta 


cagacactgg 


tgttgttact 


aagtttctgt 


ttaatgttta tttaggcacg 


720 


gtgctttcac 


attattatgt 


catgcctttg 


acttgtaata 


gtgctatgac tttagaatat 


780 


tgggttacac 


ctctcacttc 


taaacaatat 


ttactcgctt 


tcaatcaaga tggtgttatt 


840 


tttaatgctg 


ttgattgtaa 


gagtgatttt 


atgagtgaga 


ttaagtgtaa aacactatct 


900 


atagcaccat 


ctactggtgt 


ttatgaatta 


aacggttaca 


ctgttcagcc aattgcagat 


960 


gtttaccgac 


gtatacctaa 


tcttcccgat 


tgtaatatag 


aggcttggct taatgataag 


1020 


tctgtgccct 


ctccattaaa 


ttgggaacgt 


aagacctttt 


caaattgtaa ttttaatatg 


1080 


agcagcctga 


tgtcttttat 


tcaggcagac 


tcatttactt 
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gtaataatat tgatgcagct 


1140 
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aagatatatg 


gtatgtgttt 


ttccagcata 


actatagata 


agtttgctat 


acccaatggt 


1200 


aggaaggttg 


acctacaatt 


gggcaatttg 


ggctatttgc 


agtcttttaa 


ctatagaatt 


1260 


gatactactg 


ctacaagttg 


tcagttgtat 


tataatttac 


ctgctgctaa 


tgtttctgtt 


1320 


agcaggttta 


atccttctac 


ttggaatagg 


agatttggtt 


ttacagaaca 


atctgttttt 


1380 


aagcctcaac 


ctgtaggtgt 


ttttactgat 


catgatgttg 


tttatgcaca 


acattgtttt 


1440 


aaagctccca 


caaatttctg 


tccgtgtaaa 


ttggatgggt 


ctttgtgtgt 


aggtagtggt 


1500 


tctggtatag 


atgctggtta 


taaaaatagt 


ggtataggca 


cttgtcctgc 


aggtactaat 


1560 


tatttaactt 


gtcataatgc 


tgcccaatgt 


aattgtttgt 


gcactccaga 


ccccattaca 


1620 


tctaaatcta 


cagggcctta 


taagtgcccc 


caaactaaat 


atttagttgg 


cataggtgag 


1680 


cactgttcgg 


gtcttgctat 


taaaagtgat 


tattgtggag 


gtaatccttg 


tacttgccaa 


1740 


ccacaagcat 


ttttgggttg 


gtctgttgat 


tcttgtttac 


aaggggatag 


gtgtaatatc 


1800 


tttgctaatt 


ttattttgca 


tgatgttaat 


agtggtacta 


cttgttctac 


tgatttacaa 


1860 


aaatcaaaca 


cagacataat 


tcttggtgtt 


tgtgttaatt 


atgatcttta 


tggtattaca 


1920 


ggccaaggta 


tttttgttga 


ggttaatgcg 


acttattata 


atagttggca 


gaacctttta 


1980 


tatgattcta 


atggtaatct 


ctatggtttt 


agagactact 


taacaaacag 


aacttttatg 


2040 


attcgtagtt 


gctatagcgg 


tcgtgtttca 


gcggcctttc 


atgctaattc 


ttccgaacca 


2100 


gcattgctat 


ttcggaatat 


taaatgcaat 


tacgttttta 


ataatactct 


ttcacgacag 


2160 


ctgcaaccta 


ttaactattt 


tgatagttat 


cttggttgtg 


ttgtcaatgc 


tgataatagt 


2220 


acttctagtg 


ctgttcaaac 


atgtgatctc 


acagtaggta 


gtggttactg 


tgtggattac 


2280 


tctacaaaaa 


gacgaagtcg 


tagagcgatt 


accactggtt 


atcggtttac 


taattttgag 


2340 


ccatttactg 


ttaattcagt 


aaatgatagt 


ttagaacctg 


taggtggttt 


gtatgaaatt 


2400 


caaatacctt 


cagagtttac 


tataggtaat 


atggaggagt 


ttattcaaat 


aagctctcct 


2460 


aaagttacta 


ttgattgttc 


tgcttttgtc 


tgtggtgatt 


atgcagcatg 


taaatcacag 


2520 


ttggttgaat 


atggtagttt 


ctgtgacaat 


attaatgcta 


tactcacaga 


agtaaatgaa 


2580 


ctacttgaca 


ctacacagtt 


gcaagtagct 


aatagtttaa 


tgaatggtgt 


cactcttagc 


2640 


actaagctta 


aagatggcgt 


taatttcaat 


gtagacgaca 


tcaatttttc 


ccctgtatta 


2700 


ggttgtttag 


gaagcgattg 


taataaagtt 


tccagtagat 


ctgctataga 


ggatttactt 


2760 


ttttctaaag 


taaagttatc 


tgatgtcggt 


tttgttgagg 


cttataataa 


ttgtactgga 


2820 


ggtgccgaaa 


ttagggacct 


catttgtgtg 


caaagttata 


atggtatcaa 


agtgttgcct 


2880 


ccactactct 


cagaaaatca 


gatcagtgga 


tacactttgg 


ctgctacctc 


tgctagtctg 


2940 


tttcctcctt 


ggtcagcagc 


agcaggcgta 


ccattttatt 


taaatgttca 


gtatcgtatt 


3000 


aatgggattg 


gtgttaccat 


ggatgttcta 


agtcaaaatc 
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aaaagcttat 


tgctaatgca 


3060 
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tttaacaatg 


cccttgatgc 


tattcaggaa 


gggtttgatg ctaccaattc tgctttagtt 


3120 


aaaattcaag 


ctgttgttaa 


tgcaaatgct 


gaagctctta ataacttatt gcaacaactc 


3180 


tctaatagat 


ttggtgctat 


aagttcttct 


ttacaagaaa ttctatctag acttgatgct 


3240 


cttgaagcgc 


aagctcagat 


agacagactt 


attaatgggc gtcttaccgc tcttaatgct 


3300 


tatgtttctc 


aacagcttag 


tgattctaca 


ctagtaaaat ttagtgcagc acaagctatg 


3360 


gagaaggtta 


atgaatgtgt 


caaaagccaa 


tcatctagga taaatttttg tggtaatggt 


3420 


aatcatatta 


tatcattagt 


gcagaatgct 


ccatatggtt tgtattttat ccactttagc 


3480 


tatgtcccta 


ctaagtatgt 


cactgcgaag 


gttagtcccg gtctgtgcat tgctggtgat 


3540 


aaaaatataa 


cccctaagag 


tggttatttt 


gttaatgtaa ataacacttg gatgttcact 


3600 


ggtagtggtt 


attactaccc 


tgaacctata 


actggaaata atgttgttgt tatgagtacc 


3660 


tgtgctgtta 


attacactaa 


agcaccggat 


gtaatgctga acatttcaac acccaacctc 


3720 


cctgatttta 


aggaagagtt 


ggatcaatgg 


tttaaaaacc aaacatcagt ggcaccagat 


3780 


ttgtcacttg 


attatataaa 


tgttacattc 


ttggacctac aagatgaaat gaataggtta 


3840 


caggaggcaa 


taaaagtttt 


aaatcagagc 


tacatcaatc tcaaggacat tggtacatat 


3900 


gagtattatg 


taaaatggcc 


ttggtatgta 


tggcttttaa ttggccttgc tggtgtagct 


3960 


atgcttgttt 


tactattctt 


catatgctgt 


tgtacaggat gtgggactag ttgttttaag 


4020 


aaatgtggtg 


gttgttgtga 


tgattatac 




4049 


<210> 15 
<211> 4060 
<212> DNA 

<213> human coronavirus strain OC43 




<400> 15 
atgtttttga 


tacttttaat 


ttccttacca 


acggcttttg ctgttatagg agatttaaag 


60 


tgtactacgg 


tttccattaa 


tgatattgac 


accggtgctc cttctattag cactgatatt 


120 


gtcgatgtta 


ctaatggttt 


aggtacttat 


tatgttttag atcgtgtgta tttaaatact 


180 


acgttgttgc 


ttaatggtta 


ctaccctact 


tcaggttcta catatcgtaa tatggcactg 


240 


aagggaactt 


tactattgag 


cagactatgg 


tttaaaccac cttttctttc tgattttatt 


300 


aatggtattt 


ttgctaaggt 


caaaaatacc 


aaggttatta aaaagggtgt aatgtatagt 


360 


gagtttcctg 


ctataactat 


aggtagtact 


tttgtaaata catcctatag tgtggtagta 


420 


caaccacata 


ctaccaattt 


ggataataaa 


ttacaaggtc tcttagagat ctctgtttgc 


480 


cagtatacta 


tgtgcgagta 


cccacatacg 


atttgtcatc ctaatctggg taatcgacgc 


540 


gtagaactat 


ggcattggga 


tacaggtgtt 


gtttcctgtt tatataagcg taatttcaca 


600 


tatgatgtga 


atgctgatta 


cttgtatttc 


catttttatc aagaaggtgg tactttttat 


660 
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cagacactgg 
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tgttgttact aagtttctgt ttaatgttta 


tttaggcacg 


720 


gtgctttcac 


attattatgt 


cctgcctttg 


acttgtaata 


gtgctatgac 


tttagaatat 


780 


tgggttacac 


ctctcacttc 


taaacaatat 


ttactagctt 


tcaatcaaga 


tggtgttatt 


840 


tttaatgctg 


ttgattgtaa 


gagtgatttt 


atgagtgaga 


ttaagtgtaa 


aacactatct 


900 


atagcaccat 


ctactggtgt 


ttatgaatta 


aacggttaca 


ctgttcagcc 


aattgcagat 


960 


gtttaccgac 


gtatacctaa 


tcttcccgat 


tgtaatatag 


aggcttggct 


taatgataag 


1020 


tcggtgccct 


ctccattaaa 


ttgggaacgt 


aagacctttt 


caaattgtaa 


ttttaatatg 


1080 


agcagcctga 


tgtcttttat 


tcaggcagac 


tcatttactt 


gtaataatat 


tgatgctgct 


1140 


aagatatatg 


gtatgtgttt 


ttccagcata 


actatagata 


agtttgctat 


acccaatggt 


1200 


aaaaaaattQ 


acctacaatt 


gggcaatttg 


ggctatttgc 


agtcttttaa 


ctatagaatt 


1260 


gatactactg 


ctacaagttg 


tcagttgtat 


tataatttac 


ctgctgctaa 


tgtttctgtt 


1320 


agcaggttta 


atccttctac 


ttggaatagg 


agatttggtt 


ttacagaaca 


atctgttttt 


1380 


aagcctcaac 


ctgtaggtgt 


ttttactcat 


catgatgttg 


tttatgcaca 


acattgtttt 


1440 


aaagctccca 


caaatttctg 


tccgtgtaaa 


ttggatgggt 


ctttgtgtgt 


aggtaatggt 


1500 


cctggtatag 


atgctggtta 


taaaaatagt 


ggtataggca 


cttgtcctgc 


aggtactaat 


1560 


tatttaactt 


gccataatgc 


tgcccaatgt 


gattgtttgt 


gcactcccga 


ccccattaca 


1620 


tctaaatcta 


cagggcctta 


caagtgcccc 


caaactaaat 


acttagttgg 


cataggtgag 


1680 


cactgtiicgg 


gtcttgctat 


taaaagtgat 


tattgtggag 


gtaatccttg 


tacttgccaa 


1740 


ccacaagcat 


ttttgggttg 


gtctgttgac 


tcttgtttac 


aaggggatag 


gtgtaatatt 


1800 


tttgctaatt 


ttattttgca 


tgatgttaat 


agtggtacta 


cttgttctac 


tgatttacaa 


1860 


aaatcaaaca 


cagacataat 


tcttggtgtt 


tgtgttaatt 


atgatcttta 


tggtattaca 


1920 


ggccaaggta 


tttttgttga 


ggttaatgcg 


ccttattata 


atagttggca 


gaacctttta 


1980 


tatgattcta 


atggtaatct 


ctatggtttt 


agagactact 


taacaaacag 


aacttttatg 


2040 


attcgtagtt 


QCtataacaa 


tcgtgtttca 


gcggcctttc 


atgctaactc 


ttccgaacca 


2100 


gcattgctat 


ttcggaatat 


taaatgcagt 


tacgttttta 


ataatactct 


ttcacgacag 


2160 


ctgcaaccta 


ttaactattt 


tgatagttat 


cttggttgtg 


ttgtcaatgc 


tgataatagt 


2220 


acttctagtg 


ttgttcaaac 


atgtgatctc 


acagtaggta 


gtggttactg 


tgtggattac 


2280 


tctacaaaaa 


aacaaaatca 


tagagcgatt 


accactggtt 


atcggtttac 


taattttgag 


2340 


ccatttactg 


ttaattcagt 


aaatgatagt 


ttagaacctg 


taggtggttt 


gtatgaaatt 


2400 


caaatacctt 


cagagtttac 


tataggtaat 


atggaggagt 


ttattcaaac 


aagctctcct 


2460 


aaagttacta 


ttgattgttc 


tgcttttgtc 


tgtggtgatt 


atgcagcatg 


taaatcacag 


2520 


ttggttgaat 


atggtagctt 


ctgtgacaat 


attaatgcta 
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tactcacaga 


agtaaatgaa 


2580 



ctacttgaca 


ctacacagtt 


ERP02.( 
gcaagtagct 


D03APC SEQLIST.txt 
aatagtttaa tgaatggtgt cactcttagc 


2640 


actaagctta 


aagatggcgt 


taatttcaat 


gtagacgaca 


tcaatttttc ccctgtatta 


2700 


ggttgtttag 


gaagcgcttg 


taataaagtt 


tccagcagat 


ctgctataga ggatttactt 


2760 


ttttctaaag 


taaagttatc 


tgatgtcggt 


ttcgttgagg 


cttataataa ttgtactgga 


2820 


aataccaaaa 

yy v.y v-wyt*«w 


ttagggacct 


catttgtgtg 


caaagttata 


atggtatcaa agtgttgcct 


2880 


ccactgctct 


cagtaaatca 


gatcagtgga 


tacactttgg 


ctgccacctc tgctagtctg 


2940 


tttcctcctt 


aatcaacaac 


aacaaatata 


ccattttatt 


taaatgttca gtatcgtatt 


3000 


aatgggattg 


gtgttaccat 


aaatatatta 

yy" *-y »-y »- 


agtcaaaatc 


aaaagcttat tgctaatgca 


3060 


tttagcaatg 


ctcttgatgc 


tattcaggaa 


gggtttgatg 


ctaccaattc tgctttagtt 


3120 


aaaattcaag 


ctgttgttaa 


tgcaaatgct 


gaagctctta 


ataacttatt gcaacaactc 


3180 


tctaatagat 


ttggtgctat 


aggttcttct 


ttacaagaaa 


ttctatctag actggatgct 


3240 


cttgaagcgc 


aagctcagat 


agacagactt 


attaatgggc 


gtcttaccgc tcttaatgct 


3300 


tatgtttctc 


aacagcttag 


tgattctaca 


ctagtaaaat 


ttagtgcagc acaagctatg 


3360 


aaaaaaatta 


atgaatgtgt 


caaaagccaa 


tcatctagga 


taaatttttg tggtaatggt 


3420 


aatcatatta 


tatcattagt 


gcagaatgct 


ccatatggtt 


tgtattttat ccactttagc 


3480 


tatgtcccta 


ctaagtatgt 


cactgcgaag 


gttagtcccg 


gtctgtgcat tgctggtgat 


3540 


aaaaatataa 


cccctaagag 


tggttatttt 


gttaatgtaa 


ataatacttg gatgttcact 


3600 


aataataatt 

yy uay uyy u u 


attactaccc 


tgaacccata 


actggaaata 


atgttgttgt tatgagtacc 


3660 


tgtgctgtta 


actatactaa 


agcgccggat 


gtaatgctga 

■ t 


acatttcaac acccaacctc 


3720 


catgatttta 


aggaagagtt 


ggatcaatgg 


tttaaaaacc 


aaacatcagt ggcaccagat 


3780 


ttgtcacttg 


attatataaa 


tgttacattc 


ttggacctac 


aagatgaaat gaataggtta 


3840 


caggaggcaa 


taaaagtttt 


aaatcagagc 


tacatcaatc 


tcaaggacat tggtacatat 




gagtattatg 


taaaatggcc 


ttggtatgta 


tggcttttaa 


ttggctttgc tggtgtagct 


3960 


atgcttgttt 


tactattctt 


catatgctgt 


tgtacaggat 


gtgggactag ttgttttaag 


4020 


atatgtggtg 


gttgttgtga 


tgattatact 


ggacaccagg 




4060 



<210> 16 
<211> 4056 
<212> DNA 

<213> hemagglutinating encephalomyelitis virus 
<400> 16 

atgtttttta tacttttaat caccctgcct tctgtttttg cagttatagg ggatttaaag 60 

tgtaatactt catcaattaa tgacgttgac actggtgtgc catctattag ctctgaagtt 120 

gttgatgtca ctaatggttt ggggactttc tatgttttag atcgtgtcta tttaaatacc 180 

acattgttgc tcaatggtta ttacccaatt tcaggtgcta catttcgtaa tgtggctctg 240 
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dLdLZQQSLSLCX.C 


gatta't'tgag 


cacct'tg'tgg 


tttaagccgc 


cttttttatc 


accttttaat 


300 


gatggtattt 


ttgccaaggt 


taaaaacagc 


agattttcta 


aacatggtgt 


tatttatagt 


360 


gagtttcctg 


ctattactat 


aggtagtact 


tttgtaaata 


cttcctatag 


catagtagta 


420 


aagcctcata 


cctcatttat 


taatggtaat 


ttacaaggtt 


ttttgcaaat 


ttctgtttgt 


480 


caatatacta 


tgtgtgaata 


cccacagact 


atttgtcatc 


ctaatttggg 


taatcaacgc 


540 


atagaattat 


ggcatcatga 


cacagatgtt 


gtttcttgtt 


tatacaggcg 


taatttcaca 


600 


tatgatgtga 


atgctgatta 


tttatatttt 


cacttttatc 


aaaaaaataa 

"yy^^yy *-yy 


cactttttat 


660 


gcatacttta 


cagatactgg 


ttttgtgacc 


aagtttctgt 


ttaagttgta 


tttaggcact 


720 


gtgctgtcac 


actattatgt 


tatgccattg 


acttgtgata 


gcgctttatc 


tttagaatat 


780 


tgggttacac 


ctctcactac 


tagacaattt 


cttctagcct 


ttgaccagga 


tggtgtttta 


840 


taccatgc'tg 


ttgattgtgc 


tagtgatttt 


atgagtigaga 


ttatgtgtaa 


aacttcttca 


900 


attacaccac 


ctactggtgt 


ttatgaacta 


aacggttaca 


cagttcaacc 


tgttgccact 


960 


gtgtatcgtia 


gaatacctga 


cttacccaat 


tgcgatatcg 


aagcttggct 


taattctaag 


1020 


accgtttctt 


cgcctcttaa 


■ftgggaacgt 


aaaatttttt 


ctaattgtaa 


ttttaacatg 


1080 


ggcaggctga 


tgtcttttat 


tcaggctgac 


tcttttggtt 


gtaacaatat 


tgatgcttct 


1140 


cgcttatatg 


gtatgtgttt 


■cggtagcatt 


actattgaca 


agtttgctat 


acccaatagt 


1200 


agaaaggttg 


atctgcaagt 


gggtaaatct 


ggttatttac 


aatcttttaa 


ttataagatt 


1260 


gacactgctg 


ttagcagt'tg 


tcaactctat 


tatagtttgc 


ctgcagcaaa 


cgtatctgtc 


1320 


actcattata 


atccttcatc 


ttggaacaga 


aaatataaat 


ttattaatca 


□aattttaat 


1380 


tccagaggcc 


ttcatgatgc 


tgtatattca 


cagcaatgtt 


ttaatacacc 


taatacatat 


1440 


tgtccttgta 


gaacaagtca 


atgcataggt 




caggaacttg 


tcctgtaggc 


1500 


accactgtgc 


gcaagtgttt 


tgctgcagtt 


acaaacgcta 


ctaagtgtac 


ttactaatat 
^-^y^^yy^-y- 


1560 


caaccagatc 


cttccacata 


taaaggtgta 


aatgcctgga 


cttgtccgca 


atctaaagtt 


1620 


tctatacaac 


caggtcagca 


ttgccctggc 


ttgggtcttg 


tQaaociatcia 

^-yy^yy^^'-y" 


ttgctctggt 


1680 


aatccttgca 


cttgtaaacc 


acaggctttc 


ataggctgga 


gttcagaaac 


ttgtttgcaa 


1740 


aatggtaggt 


gtaatatttt 


tgctaatttt 


attttgaatg 


atgttaatag 


cggtactacc 


1800 


tgttctactg 


atti'tacaaca 


gggtaatact 


aatattacta 


ctgatgtttg 


tgttaattat 


1860 


gacctatatg 


gcattacagg 


ccagggcata 


cttatagaag 


ttaatgccac 


gtattataat 


1920 


agttggcaga 


atcttcttta 


tgattctagt 


ggtaatctct 


atggctttag 


agattattta 


1980 


tcaaatagaa 


cctttcttat 


tcgtagctgc 


tatagtggaa 


gagtttcagc 


agtctttcat 


2040 


gctaactctt 


ctgaaccagc 


tttgatgttt 


cgtaatctta 


aatgcagcca 


cgtttttaat 


2100 


tataccattt 


taagacaaat 


acagcttgtt 


aattattttg 
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atagttacct 


tggttgtgtt 


2160 
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gttaatgctt 


ataataatac 


agctagtgct 


gtaagtactt 


gtgatttaac 


cattaataac 


2220 


ggctattgtg 


ttgattatgt 


tacagcactt 


agatcacgta 


gatcttttac 


tacaggttat 


2280 


cgctttacta 


attttgaacc 


atttgccgct 


aatttggtaa 


atgatagtat 


agaacctgtt 


2340 


aataatttat 


atgaaataca 


gataccttca 


gagtttacca 


ttggtaattt 


agaagaattc 


2400 


attcaaacga 


gttcccctaa 


ggttactata 


gattgtgcta 


catttgtttg 


tggtgactat 


2460 


gctgcatgta 


gacaacagtt 


agctgagtat 


ggtagttttt 


gtgagaacat 


taatgctata 


2520 


ctcatagaag 


taaatgaact 


acttgacact 


acacagttgc 


aagtagctaa 


tagtttaatg 


2580 


aatggagtca 


cccttagtac 


taagattaag 


gatgggatta 


atttcaatgt 


tgacgatatc 


2640 


aacttctcct 


ctgtattagg 


ttgtttagga 


agcgaatgta 


acagagcttc 


cactagatct 


2700 


gctatagagg 


atttactttt 


tgataaagta 


aaattgtctg 


atgtcggttt 


tgtacaggcc 


2760 


tataataact 


acactaaaaa 


agccgaaatt 


agggatctca 


tttgtgtgca 


aagttataat 


2820 


ggtatcaaag 


tgttgcctcc 


attgttatct 


gaaaatcaga 


ttagtggtta 


cacttcggca 


2880 


gccaccgctg 


ctagcctatt 


tcctccctgg 


acagctgcag 


caggtgtacc 


attttattta 


2940 


aatgttcagt 


atcgtataaa 


tgggcttggc 


gtcaccatgg 


atgtgctaag 


ccaaaaccaa 


3000 


aagcttattg 


ctagtgcatt 


taacaacgct 


cttgattcta 


tccaggaagg 


gttcgacgca 


3060 


accaattctg 


ctttagttaa 


aattcaggct 


gttgttaatg 


caaatgctga 


agcacttaat 


3120 


aacttattgc 


agcaactctc 


taacagattt 


ggtgccataa 


gtgcctcttt 


acaagaaatt 


3180 


ttatccaggc 


tcgatgctct 


tgaagctaaa 


gctcagatag 


acagacttat 


taatgggcgt 


3240 


ctcaccgctc 


ttaatgctta 


tgtttctcag 


cagcttagtg 


attctacact 


agtaaaattt 


3300 


agtgcagcac 


aagctattga 


gaaagttaat 


gaatgtgtta 


aaagccaatc 


atctaggata 


3360 


aatttctgtg 


gtaatggtaa 


tcatattata 


tcattagtac 


agaatgctcc 


atatggtttg 


3420 


tattttatcc 


attttagcta 


tgtccccacc 


aagtatgtta 


cagcaaaggt 


tagtcctggt 


3480 


ttgtgcattg 


ctggcgatat 


aggaatatcg 


cctaagagtg 


gttattttat 


taatgtaaat 


3540 


aactcttgga 


tgttcactgg 


tagtggctat 


tactaccctg 


aacctataac 


ccaaaataat 


3600 


gttgttgtga 


tgagtacgtg 


tgctgttaat 


tatactaaag 


caccggatct 


aatgctgaac 


3660 


acatcgacac 


ccaaccttcc 


tgatttcaag 


gaagaattgt 


atcaatggtt 


taaaaaccaa 


3720 


tcttcattgg 


caccagattt 


gtcatttgat 


tatattaatg 


ttacgttctt 


ggacctacaa 


3780 


ga'tgaaatga 


ataggtiiaca 


agaagc'Ca'ta 


aaag'ttic'taa 


atcatagcta 


catcaatctc 




aaggacattg 


gtacatatga 


gtattatgtg 


aaatggcctt 


ggtatgtatg 


gcttttaatt 


3900 


tgccttgctg 


gtgtagttat 


gcttgtttta 


ctattcttca 


tatgctgctg 


tacaggatgt 


3960 


gggactagtt 


gttttaagaa 


atgtggcggt 


tgttttgatg 


attatactgg 


acaccaggag 


4020 


tttgtaatca 


aaacttcaca 


tgacgattaa 


tttcgt 






4056 
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<210> 17 
<211> 1363 
<212> PRT 

<213> bovine coronavirus strain LY138 
<400> 17 

Met Phe Leu lie Leu Leu lie ser Leu Pro Met Ala Leu Ala val lie 
15 10 15 

Gly Asp Leu Lys Cys Thr Thr Val Ser lie Asn Asp val Asp Thr Gly 
20 25 30 

Val Pro Ser Val Ser Thr Asp Thr val Asp val Thr Asn Gly Leu Gly 
35 40 45 

Thr Tyr Tyr val Leu Asp Arg val Tyr Leu Asn Thr Thr Leu Leu Leu 
50 55 60 

Asn Gly Tyr Tyr Pro Thr ser Gly Ser Thr Tyr Arg Asn Met Ala Leu 
65 70 75 80 

Lys Gly Thr Leu Leu Leu Ser Thr Leu Trp Phe Lys Pro Pro Phe Leu 
85 90 95 

Ser Asp Phe lie Asn Gly lie Phe Ala Lys Val Lys Asn Thr Lys Val 
100 105 110 

lie Lys Asn Gly val Met Tyr ser Glu Phe Pro Ala lie Thr lie Gly 
115 120 125 

ser Thr Phe val Asn Thr Ser Tyr ser Val Val val Gin Pro His Thr 
130 135 140 

Thr Asn Leu Asp Asn Lys Leu Gin Gly Leu Leu Glu lie Ser val Cys 
145 150 155 160 

Gin Tyr Thr Met Cys Glu Tyr Pro His Thr lie Cys His Pro Asn Leu 
165 170 175 

Gly Asn Arg Arg lie Glu Leu Trp His Trp Asp Thr Gly val Val Ser 
180 185 190 

Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp val Asn Ala Asp Tyr Leu 
195 200 205 

Tyr Phe His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 
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Asp Thr Gly Val val Thr Lys Phe Leu Phe Asn Val Tyr Leu Gly Thr 
225 230 235 240 



Val Leu Ser His Tyr Tyr val Met Pro Leu Thr Cys Asn ser Ala Met 
245 250 255 



Thr Leu Glu Tyr Trp Val Thr Pro Leu Thr Ser Lys Gin Tyr Leu Leu 
260 265 270 



Ala Phe Asn Gin Asp Gly val lie Phe Asn Ala val Asp Cys Lys Ser 
275 280 285 



Asp Phe Met Ser Glu lie Lys Cys Lys Thr Leu Ser lie Ala Pro Ser 
290 295 300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr val Gin Pro lie Ala Asp 
305 310 315 320 



Val Tyr Arg Arg lie Pro Asn Leu Pro Asp cys Asn lie Glu Ala Trp 
325 330 335 



Leu Asn Asp Lys Ser val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr 
340 345 350 



Phe Ser Asn Cys Asn Phe Asn Met ser Ser LeU Met Ser Phe lie Gin 
355 360 365 



Ala Asp Ser Phe Thr Cys Asn Asn lie Asp Ala Ala Lys lie Tyr Gly 
370 375 380 



Met Cys Phe Ser Ser lie Thr lie Asp Lys Phe Ala lie Pro Asn Gly 
385 390 395 400 



Arg Lys val Asp Leu Gin Leu Gly Asn Leu Gly Tyr Leu Gin Ser Phe 
405 410 415 



Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 
420 425 430 



Leu Pro Ala Ala Asn val Ser val Ser Arg Phe Asn Pro Ser Thr Trp 
435 440 445 



Asn Arg Arg Phe Gly Phe Thr Glu Gin Ser Val Phe Lys Pro Gin Pro 
450 455 460 



val Gly val Phe Thr Asp His Asp val val Tyr Ala Gin His Cys Phe 



465 




480 



Page 
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Lys Ala pro Thr Asn Phe Cys Pro Cys Lys Leu Asp Gly sen Leu cys 
485 490 495 



Val Gly Ser Gly Ser Gly lie Asp Ala Gly Tyr Lys Asn Ser Gly lie 
500 505 510 



Gly Thr cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys His Asn Ala Ala 
515 520 525 



Gin Cys Asn Cys Leu cys Thr Pro Asp Pro lie Thr Ser Lys Ser Thr 
530 535 540 



Gly Pro Tyr Lys Cys Pro Gin Thr Lys Tyr Leu Val Gly lie Gly Glu 
545 550 555 560 



His Cys Ser Gly Leu Ala lie Lys ser Asp Tyr cys Gly Gly Asn Pro 
565 570 575 



Cys Thr Cys Gin Pro Gin Ala Phe Leu Gly Trp ser val Asp ser Cys 
580 585 590 



Leu Gin Gly Asp Arg cys Asn lie Phe Ala Asn Phe lie Leu His Asp 
595 600 605 



Val Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Lys ser Asn Thr 
610 615 620 



Asp lie lie Leu Gly val Cys Val Asn Tyr Asp Leu Tyr Gly lie Thr 
625 630 635 640 



Gly Gin Gly lie Phe val Glu val Asn Ala Thr Tyr Tyr Asn ser Trp 
645 650 655 



Gin Asn Leu Leu Tyr Asp Ser Asn Gly Asn Leu Tyr Gly Phe Arg Asp 
660 665 670 



Tyr Leu Thr Asn Arg Thr Phe Met lie Arg Ser Cys Tyr Ser Gly Arg 
675 680 685 



val Ser Ala Ala Phe His Ala Asn ser ser Glu Pro Ala Leu Leu Phe 
690 695 700 



Arg Asn lie Lys Cys Asn Tyr val Phe Asn Asn Thr Leu ser Arg Gin 
705 710 715 720 



Leu Gin Pro lie Asn Tyr Phe Asp Ser Tyr Leu Gly Cys val val Asn 



725 



735 
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Ala Asp Asn Ser Thr Sen ser Ala val Gin Thr Cys Asp Leu Thr val 
740 745 750 

Gly Ser Gly Tyr Cys Val Asp Tyr Ser Thr Lys Arg Arg Ser Arg Arg 



Ala lie Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe Thr val 

770 775 780 

Asn Ser Val Asn Asp Ser Leu Glu Pro Val Gly Gly Leu Tyr Glu lie 

785 790 795 800 

Gin lie Pro Ser Glu Phe Thr lie Gly Asn Met Glu Glu Phe He Gin 

805 810 815 

lie Ser Ser Pro Lys val Thr lie Asp Cys ser Ala Phe val Cys Gly 

820 825 830 

Asp Tyr Ala Ala Cys Lys ser Gin Leu val Glu Tyr Gly Ser Phe Cys 

835 840 845 

Asp Asn lie Asn Ala lie Leu Thr Glu val Asn Glu Leu Leu Asp Thr 

850 855 860 

Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly val Thr Leu Ser 

865 870 875 880 

Thr Lys Leu Lys Asp Gly Val Asn Phe Asn val Asp Asp He Asn Phe 



Ser Pro val Leu Gly Cys Leu Gly Ser Asp Cys Asn Lys Val Ser Ser 
900 905 910 

Arg Ser Ala lie Glu Asp Leu Leu Phe ser Lys val Lys Leu Ser Asp 
915 920 925 

Val Gly Phe val Glu Ala Tyr Asn Asn cys Thr Gly Gly Ala Glu lie 

930 935 940 

Arg Asp Leu lie Cys val Gin Ser Tyr Asn Gly lie Lys val Leu Pro 
945 950 955 960 

Pro Leu Leu ser Glu Asn Gin lie Ser Gly Tyr Thr Leu Ala Ala Thr 
965 970 975 

Ser Ala Ser Leu Phe Pro Pro Trp Ser Ala Ala Ala Gly Val Pro Phe 
980 985 990 
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Tyr Leu Asn val Gin Tyr Arg lie Asn Gly lie Gly val Thr Met Asp 
995 1000 1005 

Val Leu Ser Gin Asn Gin Lys Leu lie Ala Asn Ala Phe Asn Asn 
1010 1015 1020 

Ala Leu Asp Ala lie Gin Glu Gly Phe Asp Ala Thr Asn ser Ala 
1025 1030 1035 

Leu val Lys lie Gin Ala val val Asn Ala Asn Ala Glu Ala Leu 
1040 1045 1050 

Asn Asn Leu Leu Gin Gin Leu Ser Asn Arg Phe Gly Ala lie Ser 
1055 1060 1065 

Ser Ser Leu Gin Glu lie Leu Ser Arg Leu Asp Ala Leu Glu Ala 
1070 1075 1080 

Gin Ala Gin lie Asp Arg Leu lie Asn Gly Arg Leu Thr Ala Leu 
1085 1090 1095 

Asn Ala Tyr Val Ser Gin Gin Leu ser Asp Ser Thr Leu val Lys 
1100 1105 1110 

Phe Ser Ala Ala Gin Ala Met Glu Lys val Asn Glu Cys val Lys 
1115 1120 1125 

Ser Gin Ser ser Arg lie Asn Phe Cys Gly Asn Gly Asn His lie 
1130 1135 1140 

lie ser Leu val Gin Asn Ala Pro Tyr Gly Leu Tyr Phe lie His 
1145 1150 1155 

Phe Ser Tyr val Pro Thr Lys Tyr val Thr Ala Lys Val Ser Pro 
1160 1165 1170 

Gly Leu Cys lie Ala Gly Asp Arg Gly lie Ala Pro Lys ser Gly 
1175 1180 1185 

Tyr Phe val Asn Val Asn Asn Thr Trp Met Phe Thr Gly Ser Gly 
1190 1195 1200 

Tyr Tyr Tyr Pro Glu Pro lie Thr Gly Asn Asn val Val val Met 
1205 1210 1215 

Ser Thr Cys Ala val Asn Tyr Thr Lys Ala Pro Asp val Met Leu 
1220 1225 1230 
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Asn lie Ser Thr Pro Asn Leu Pro Asp Phe Lys Glu Glu Leu Asp 
1235 1240 1245 

Gin Trp Phe Lys Asn Gin Thr ser val Ala Pro Asp Leu Ser Leu 
1250 1255 1260 

Asp Tyr lie Asn Val Thr Phe Leu Asp Leu Gin Asp Glu Met Asn 
1265 1270 1275 

Arg Leu Gin Glu Ala lie Lys Val Leu Asn Gin ser Tyr lie Asn 
1280 1285 1290 

Leu Lys Asp lie Gly Thr Tyr Glu Tyr Tyr val Lys Trp Pro Trp 
1295 1300 1305 

Tyr val Trp Leu Leu lie Gly Leu Ala Gly val Ala Met Leu Val 
1310 1315 1320 

Leu Leu Phe Phe lie Cys Cys Cys Thr Gly Cys Gly Thr Ser Cys 
1325 1330 ! ■ 1335 

Phe Lys Lys Cys Gly Gly Cys Cys Asp Asp Tyr Thr Gly His Gin 
1340 1345 1350 

Glu Leu Val lie Lys Thr ser His Asp Asp 
1355 1360 

<210> 18 
<211> 1363 
<212> PRT 

<213> human coronavirus strain OC43 
<400> 18 

Met Phe Leu lie Leu Leu He Ser Leu Pro Thr Ala Phe Ala val lie 
15 10 15 

Gly Asp Leu Lys Cys Thr Thr val ser lie Asn Asp lie Asp Thr Gly 
20 25 30 

Ala Pro Ser lie ser Thr Asp lie val Asp val Thr Asn Gly Leu Gly 
35 40 45 

Thr Tyr Tyr Val Leu Asp Arg Val Tyr Leu Asn Thr Thr Leu Leu Leu 

50 55 60 

Asn Gly Tyr Tyr Pro Thr Ser Gly Ser Thr Tyr Arg Asn Met Ala Leu 
65 70 75 80 
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Lys Gly Thr Leu Leu Leu Ser Arg Leu Trp Phe Lys Pro Pro Phe Leu 
85 90 95 



Ser Asp Phe lie Asn Gly lie Phe Ala Lys Val Lys Asn Thr Lys val 
100 105 110 



lie Lys Lys Gly val Met Tyr Ser Glu Phe Pro Ala lie Thr lie Gly 
115 120 125 



Ser Thr Phe val Asn Thr Ser Tyr ser val val val Gin Pro His Thr 
130 135 140 



Thr Asn Leu Asp Asn Lys Leu Gin Gly Leu Leu Glu lie ser Val Cys 
145 150 155 160 



Gin Tyr Thr Met cys Glu Tyr Pro His Thr lie cys His Pro Asn Leu 
165 170 175 



Gly Asn Arg Arg val Glu Leu Trp His Trp Asp Thr Gly Val Val Ser 
180 185 190 



Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp val Asn Ala Asp Tyr Leu 
195 200 205 



Tyr Phe His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 



Asp Thr Gly val val Thr Lys Phe Leu Phe Asn val Tyr Leu Gly Thr 
225 230 235 240 



Val Leu Ser His Tyr Tyr Val Leu Pro Leu Thr Cys Asn ser Ala Met 
245 250 255 



Thr Leu Glu Tyr Trp val Thr Pro Leu Thr Ser Lys Gin Tyr Leu Leu 
260 265 270 



Ala Phe Asn Gin Asp Gly val He Phe Asn Ala Val Asp cys Lys Ser 
275 280 285 



Asp Phe Met ser Glu He Lys Cys Lys Thr Leu ser lie Ala Pro ser 
290 295 300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr val Gin Pro lie Ala Asp 
305 310 315 320 



Val Tyr Arg Arg lie Pro Asn Leu Pro Asp Cys Asn lie Glu Ala Trp 



325 



330 



335 
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Leu Asn Asp Lys Ser val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr 
340 345 350 

Phe Ser Asn cys Asn Phe Asn Met Ser ser Leu Met Ser Phe lie Gin 
355 360 365 

Ala Asp Ser Phe Thr Cys Asn Asn lie Asp Ala Ala Lys lie Tyr Gly 
370 375 380 

Met Cys Phe Ser Ser lie Thr lie Asp Lys Phe Ala lie Pro Asn Gly 
385 390 395 400 

Arg Lys Val Asp Leu Gin Leu Gly Asn Leu Gly Tyr Leu Gin ser Phe 
405 410 415 

Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 
420 425 430 

Leu Pro Ala Ala Asn val Ser val Ser Arg Phe Asn Pro Ser Thr Trp 
435 440 445 

Asn Arg Arg Phe Gly Phe Thr Glu Gin Ser Val Phe Lys Pro Gin Pro 
450 455 460 

Val Gly Val Phe Thr His His Asp Val val Tyr Ala Gin His Cys Phe 
465 470 475 480 

Lys Ala pro Thr Asn Phe Cys Pro Cys Lys Leu Asp Gly Ser Leu Cys 
485 490 495 

val Gly Asn Gly Pro Gly lie Asp Ala Gly Tyr Lys Asn Ser Gly lie 
500 505 510 

Gly Thr Cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys His Asn Ala Ala 
515 520 525 

Gin Cys Asp Cys Leu Cys Thr Pro Asp Pro lie Thr Ser Lys Ser Thr 
530 535 540 

Gly Pro Tyr Lys Cys Pro Gin Thr Lys Tyr Leu Val Gly lie Gly Glu 
545 550 555 560 

His Cys Ser Gly Leu Ala lie Lys Ser Asp Tyr Cys Gly Gly Asn Pro 
565 570 575 

Cys Thr cys Gin Pro Gin Ala Phe Leu Gly Trp ser val Asp Ser Cys 
580 585 590 
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Leu Gin Gly Asp Arg Cys Asn lie Phe Ala Asn Phe lie Leu His Asp 
595 600 605 

val Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Lys ser Asn Thr 
610 615 620 

Asp lie lie Leu Gly val Cys Val Asn Tyr Asp Leu Tyr Gly lie Thr 
625 630 635 640 

Gly Gin Gly He Phe val Glu val Asn Ala Pro Tyr Tyr Asn ser Trp 
645 650 655 

Gin Asn Leu Leu Tyr Asp Ser Asn Gly Asn Leu Tyr Gly Phe Arg Asp 
660 665 670 

Tyr Leu Thr Asn Arg Thr Phe Met lie Arg Ser cys Tyr ser Gly Arg 
675 680 685 

val Ser Ala Ala Phe His Ala Asn ser ser Glu Pro Ala Leu Leu Phe 
690 695 700 

Arg Asn lie Lys Cys ser Tyr val Phe Asn Asn Thr Leu ser Arg Gin 
705 710 715 720 

Leu Gin Pro lie Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val val Asn 
725 730 735 

Ala Asp Asn ser Thr Ser Ser Val val Gin Thr Cys Asp Leu Thr Val 
740 745 750 

Gly Ser Gly Tyr Cys Val Asp Tyr ser Thr Lys Arg Arg Ser Arg Arg 
755 760 765 

Ala lie Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe Thr Val 
770 775 780 

Asn Ser Val Asn Asp Ser Leu Glu Pro Val Gly Gly Leu Tyr Glu lie 
785 790 795 800 

Gin He Pro Ser Glu Phe Thr He Gly Asn Met Glu Glu Phe He Gin 

805 810 815 

Thr Ser Ser Pro Lys val Thr lie Asp cys Ser Ala Phe val Cys Gly 
820 825 830 

Asp Tyr Ala Ala Cys Lys Ser Gin Leu val Glu Tyr Gly Ser Phe Cys 
835 840 845 
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Asp Asn lie Asn Ala lie Leu Thr Glu val Asn Glu Leu Leu Asp Thr 
850 855 860 

Thr Gin Leu Gin Val Ala Asn Sen Leu Met Asn Gly Val Thr Leu Ser 
865 870 875 880 

Thr Lys Leu Lys Asp Gly Val Asn Phe Asn val Asp Asp lie Asn Phe 
885 890 895 

Ser Pro val Leu Gly Cys Leu Gly Ser Ala Cys Asn Lys val Ser Ser 
900 905 910 

Arg Ser Ala lie Glu Asp Leu Leu Phe ser Lys val Lys Leu Ser Asp 
915 920 925 

val Gly Phe Val Glu Ala Tyr Asn Asn Cys Thr Gly Gly Ala Glu He 
930 935 940 

Arg Asp Leu He Cys val Gin Ser Tyr Asn Gly lie Lys Val Leu Pro 
945 950 955 960 

Pro Leu Leu Ser val Asn Gin lie Ser Gly Tyr Thr Leu Ala Ala Thr 
965 970 975 

Ser Ala ser Leu Phe Pro Pro Trp Ser Ala Ala Ala Gly val Pro Phe 
980 985 990 

Tyr Leu Asn val Gin Tyr Arg lie Asn Gly lie Gly Val Thr Met Asp 
995 1000 1005 

val Leu ser Gin Asn Gin Lys Leu lie Ala Asn Ala Phe ser Asn 
1010 1015 1020 

Ala Leu Asp Ala lie Gin Glu Gly Phe Asp Ala Thr Asn ser Ala 
1025 1030 1035 

Leu Val Lys lie Gin Ala val val Asn Ala Asn Ala Glu Ala Leu 
1040 1045 1050 

Asn Asn Leu Leu Gin Gin Leu Ser Asn Arg Phe Gly Ala lie Gly 
1055 1060 1065 

Ser Ser Leu Gin Glu lie Leu ser Arg Leu Asp Ala Leu Glu Ala 
1070 1075 1080 

Gin Ala Gin lie Asp Arg Leu lie Asn Gly Arg Leu Thr Ala Leu 
1085 1090 1095 
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Asn Ala Tyr val Sen Gin Gin Leu ser Asp Ser Thr Leu Val Lys 
1100 1105 1110 

Phe Ser Ala Ala Gin Ala Met Glu Lys val Asn Glu Cys Val Lys 
1115 1120 ■ 1125 

Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His lie 
1130 1135 1140 

lie Ser Leu val Gin Asn Ala Pro Tyr Gly Leu Tyr Phe He His 
1145 1150 1155 

Phe Ser Tyr Val Pro Thr Lys Tyr val Thr Ala Lys Val Ser Pro 
1160 1165 1170 

Gly Leu Cys lie Ala Gly Asp Arg Gly He Ala Pro Lys Ser Gly 
1175 1180 1185 

Tyr Phe Val Asn val Asn Asn Thr Trp Met Phe Thr Gly Ser Gly 
1190 1195 1200 

Tyr Tyr Tyr Pro Glu Pro He Thr Gly Asn Asn Val val val Met 
1205 1210 1215 

Ser Thr cys Ala val Asn Tyr Thr Lys Ala Pro Asp val Met Leu 
1220 1225 1230 

Asn lie Ser Thr Pro Asn Leu His Asp Phe Lys Glu Glu Leu Asp 
1235 1240 1245 

Gin Trp Phe Lys Asn Gin Thr ser val Ala Pro Asp Leu Ser Leu 
1250 1255 1260 

Asp Tyr lie Asn Val Thr Phe Leu Asp Leu Gin Asp Glu Met Asn 
1265 1270 1275 

Arg Leu Gin Glu Ala lie Lys val Leu Asn Gin ser Tyr lie Asn 
1280 1285 1290 

Leu Lys Asp lie Gly Thr Tyr Glu Tyr Tyr Val Lys Trp Pro Trp 
1295 1300 1305 

Tyr Val Trp Leu Leu lie Gly Phe Ala Gly Val Ala Met Leu Val 
1310 1315 1320 

Leu Leu Phe Phe lie cys cys cys Thr Gly Cys Gly Thr Ser Cys 
1325 1330 1335 
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Phe Lys lie Cys Gly Gly Cys Cys Asp Asp Tyr Thr Gly His Gin 
1340 1345 1350 

Glu Leu val lie Lys Thr ser His Asp Asp 
1355 1360 

<210> 19 
<211> 1349 
<212> PRT 

<213> hemagglutinating encephalomyelitis virus 

<400> 19 

Met Phe Phe lie Leu Leu lie Thr Leu Pro ser Val Phe Ala Val lie 
15 10 15 

Gly Asp Leu Lys Cys Asn Thr Ser ser lie Asn Asp Val Asp Thr Gly 
20 25 30 

Val Pro Ser lie Ser ser Glu val val Asp val Thr Asn Gly Leu Gly 
35 40 45 

Thr Phe Tyr val Leu Asp Arg val Tyr Leu Asn Thr Thr Leu Leu Leu 
50 55 60 

Asn Gly Tyr Tyr Pro lie Ser Gly Ala Thr Phe Arg Asn Val Ala Leu 
65 70 75 80 

Lys Gly Thr Arg Leu Leu Ser Thr Leu Trp Phe Lys Pro Pro Phe Leu 
85 90 95 

Ser Pro Phe Asn Asp Gly lie Phe Ala Lys val Lys Asn ser Arg Phe 
100 105 110 

Ser Lys His Gly Val lie Tyr Ser Glu Phe Pro Ala lie Thr lie Gly 
115 120 125 

Ser Thr Phe Val Asn Thr ser Tyr Ser He val val Lys Pro His Thr 
130 135 140 

Ser Phe lie Asn Gly Asn Leu Gin Gly Phe Leu Gin lie Ser val cys 
145 150 155 160 

Gin Tyr Thr Met Cys Glu Tyr Pro Gin Thr lie Cys His Pro Asn Leu 
165 170 175 

Gly Asn Gin Arg lie Glu Leu Trp His His Asp Thr Asp Val val ser 
180 185 190 

Cys Leu Tyr Arg Arg Asn Phe Thr Tyr Asp val Asn Ala Asp Tyr Leu 
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205 



Tyr Phe His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 



Asp Thr Gly Phe Val Thr Lys Phe Leu Phe Lys Leu Tyr Leu Gly Thr 
225 230 235 240 



Val Leu Ser His Tyr Tyr Val Met Pro Leu Thr cys Asp Ser Ala Leu 
245 250 255 



Ser Leu Glu Tyr Trp val Thr Pro Leu Thr Thr Arg Gin Phe Leu Leu 
260 265 270 



Ala Phe Asp Gin Asp Gly val Leu Tyr His Ala Val Asp Cys Ala ser 
275 280 285 



Asp Phe Met Ser Glu lie Met Cys Lys Thr Ser Ser lie Thr Pro Pro 
290 295 300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr val Gin Pro val Ala Thr 
305 310 315 320 



val Tyr Arg Arg ile Pro Asp Leu Pro Asn cys Asp He Glu Ala Trp 
325 330 335 



Leu Asn Ser Lys Thr val Ser ser Pro Leu Asn Trp Glu Arg Lys lie 
340 345 350 



Phe Ser Asn Cys Asn Phe Asn Met Gly Arg Leu Met Ser Phe lie Gin 
355 360 365 



Ala Asp ser Phe Gly Cys Asn Asn Ile Asp Ala Ser Arg Leu Tyr Gly 
370 375 380 



Met Cys Phe Gly ser lie Thr lie Asp Lys Phe Ala lie Pro Asn ser 
385 390 395 400 



Arg Lys val Asp Leu Gin val Gly Lys ser Gly Tyr Leu Gin ser Phe 
405 410 415 



Asn Tyr Lys Ile Asp Thr Ala Val Ser Ser Cys Gin Leu Tyr Tyr Ser 
420 425 430 



Leu Pro Ala Ala Asn val Ser val Thr His Tyr Asn Pro Ser Ser Trp 
435 440 445 



Asn Arg Arg Tyr Gly Phe Ile Asn Gin Ser Phe Gly Ser Arg Gly Leu 



Page 



34 



ERP02 . 003APC SEQLIST . tXt 
450 455 460 

His Asp Ala Val Tyr Ser Gin Gin Cys Phe Asn Thr Pro Asn Thr Tyr 
465 470 475 480 

Cys Pro Cys Arg Thr ser Gin Cys lie Gly Gly Ala Gly Thr Gly Thr 
485 490 495 

Cys Pro val Gly Thr Thr val Arg Lys Cys Phe Ala Ala val Thr Asn 
500 505 510 

Ala Thr Lys Cys Thr Cys Trp Cys Gin Pro Asp Pro Ser Thr Tyr Lys 
515 520 525 

Gly Val Asn Ala Trp Thr cys Pro Gin Ser Lys val Ser lie Gin Pro 
530 535 540 

Gly Gin His Cys Pro Gly Leu Gly Leu val Glu Asp Asp Cys Ser Gly 
545 550 555 560 

Asn Pro Cys Thr cys Lys Pro Gin Ala Phe lie Gly Trp Ser ser Glu 

565 570 575 

Thr Cys Leu Gin Asn Gly Arg Cys Asn lie Phe Ala Asn Phe lie Leu 
580 585 590 

Asn Asp Val Asn ser Gly Thr Thr cys ser Thr Asp Leu Gin Gin Gly 
595 600 605 

Asn Thr Asn lie Thr Thr Asp Val cys val Asn Tyr Asp Leu Tyr Gly 
610 615 620 

lie Thr Gly Gin Gly lie Leu lie Glu val Asn Ala Thr Tyr Tyr Asn 
625 630 635 640 

Ser Trp Gin Asn Leu Leu Tyr Asp Ser Ser Gly Asn Leu Tyr Gly Phe 
645 650 655 

Arg Asp Tyr Leu Ser Asn Arg Thr Phe Leu lie Arg Ser cys Tyr ser 
660 665 670 

Gly Arg Val Ser Ala val Phe His Ala Asn Ser ser Glu Pro Ala Leu 
675 680 685 

Met Phe Arg Asn Leu Lys Cys ser His val Phe Asn Tyr Thr lie Leu 
690 695 700 

Arg Gin lie Gin Leu val Asn Tyr Phe Asp Ser Tyr Leu Gly Cys val 
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705 710 715 720 

val Asn Ala Tyr Asn Asn Thr Ala Ser Ala val Ser Thr Cys Asp Leu 
725 730 735 

Thr Val Gly Ser Gly Tyr Cys val Asp Tyr Val Thr Ala Leu Arg Ser 



Arg Arg Ser Phe Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe 
755 760 765 

Ala Ala Asn Leu Val Asn Asp ser lie Glu Pro val Gly Gly Leu Tyr 



Glu lie Gin lie Pro Ser Glu Phe Thr lie Gly Asn Leu Glu Glu Phe 
785 790 795 800 

lie Gin Thr ser Ser Pro Lys val Thr lie Asp Cys Ala Thr Phe val 
805 810 815 

Cys Gly Asp Tyr Ala Ala Cys Arg Gin Gin Leu Ala Glu Tyr Gly ser 
820 825 830 

Phe Cys Glu Asn lie Asn Ala lie Leu lie Glu val Asn Glu Leu Leu 
835 840 845 

Asp Thr Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly val Thr 
850 855 860 

Leu ser Thr Lys lie Lys Asp Gly lie Asn Phe Asn val Asp Asp lie 
865 870 875 880 

Asn Phe Ser ser Val Leu Gly Cys Leu Gly Ser Glu Cys Asn Arg Ala 
885 890 895 

Ser Thr Arg Ser Ala lie Glu Asp Leu Leu Phe Asp Lys val Lys Leu 
900 905 910 

Ser Asp val Gly Phe val Gin Ala Tyr Asn Asn cys Thr Gly Gly Ala 
915 920 925 

Glu lie Arg Asp Leu lie cys val Gin Ser Tyr Asn Gly lie Lys Val 
930 935 940 

Leu Pro Pro Leu Leu Ser Glu Asn Gin lie Ser Gly Tyr Thr ser Ala 
945 950 955 960 

Ala Thr Ala Ala Ser Leu Phe Pro Pro Trp Thr Ala Ala Ala Gly val 
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965 970 975 

Pro Phe Tyr Leu Asn val Gin Tyr Arg lie Asn Gly Leu Gly Val Thr 
980 985 990 

Met Asp Val Leu ser Gin Asn Gin Lys Leu lie Ala Sen Ala Phe Asn 
995 1000 1005 

Asn Ala Leu Asp Ser lie Gin Glu Gly Phe Asp Ala Thr Asn Ser 
1010 1015 1020 

Ala Leu val Lys He Gin Ala val val Asn Ala Asn Ala Glu Ala 
1025 1030 1035 

Leu Asn Asn Leu Leu Gin Gin Leu Ser Asn Arg Phe Gly Ala lie 
1040 1045 1050 

Ser Ala Ser Leu Gin Glu lie Leu Ser Arg Leu Asp Ala Leu Glu 
1055 1060 1065 

Ala Lys Ala Gin lie Asp Arg Leu lie Asn Gly Arg Leu Thr Ala 
1070 1075 1080 

Leu Asn Ala Tyr val Ser Gin Gin Leu ser Asp Ser Thr Leu Val 
1085 1090 1095 

Lys Phe Ser Ala Ala Gin Ala He Glu Lys val Asn Glu Cys val 
1100 1105 1110 

Lys Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His 
1115 1120 1125 

lie lie Ser Leu Val Gin Asn Ala Pro Tyr Gly Leu Tyr Phe lie 
1130 1135 1140 

His Phe Ser Tyr val Pro Thr Lys Tyr val Thr Ala Lys val Ser 
1145 1150 1155 

Pro Gly Leu Cys lie Ala Gly Asp lie Gly lie Ser Pro Lys Ser 
1160 1165 1170 

Gly Tyr Phe lie Asn Val Asn Asn Ser Trp Met Phe Thr Gly Ser 
1175 1180 1185 

Gly Tyr Tyr Tyr Pro Glu Pro lie Thr Gin Asn Asn Val Val Val 
1190 1195 1200 

Met Ser Thr Cys Ala val Asn Tyr Thr Lys Ala Pro Asp Leu Met 
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1210 1215 



Leu Asn Thr ser Thr Pro Asn Leu Pro Asp Phe Lys Glu Glu Leu 
1220 1225 1230 



Tyr Gin Trp Phe Lys Asn Gin Ser Ser Leu Ala Pro Asp Leu Ser 
1235 1240 1245 



Phe Asp Tyr lie Asn val Thr Phe Leu Asp Leu Gin Asp Glu Met 
1250 1255 1260 



Asn Arg Leu Gin Glu Ala lie Lys val Leu Asn His Ser Tyr lie 
1265 1270 1275 



Asn Leu Lys Asp lie Gly Thr Tyr Glu Tyr Tyr val Lys Trp Pro 
1280 1285 1290 



Trp Tyr val Trp Leu Leu lie Cys Leu Ala Gly Val Val Met Leu 
1295 1300 1305 



Val Leu Leu Phe Phe lie Cys Cys Cys Thr Gly cys Gly Thr Ser 
1310 1315 1320 



Cys Phe Lys Lys Cys Gly Gly Cys Phe Asp Asp Tyr Thr Gly His 
1325 1330 1335 



Gin Glu Phe Val lie Lys Thr ser His Asp Asp 



<212> PRT 

<213> canine enteric coronavi rus 
<400> 20 

Met lie val Leu Val Thr Cys lie Leu Leu Leu Cys ser Tyr His Thr 
1 5 10 15 



Ala Ser Ser Thr ser Asn Asn Asp Cys Arg Gin Val Asn Val Thr Gin 
20 25 30 



Leu Asp Gly Asn Glu Asn Leu lie Arg Asp Phe Leu Phe Gin Asn Phe 
35 40 45 



Lys Glu Glu Gly Thr val Val val Gly Gly Tyr Tyr Pro Thr Glu val 
50 55 60 



Trp Tyr Asn Cys Ser Arg Thr Ala Thr Thr Thr Ala Tyr Glu Tyr Phe 



1340 



1345 




65 



70" 



75 
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Ser Asn lie His Ala Phe Tyr Phe Asp Met Glu Ala Met Glu Asn Sen 
85 90 95 

Thr Gly Asn Ala Arg Gly Lys Pro Leu Leu Phe His val His Gly Glu 
100 105 110 

Pro Val Ser val lie lie Tyr lie Ser Tyr Arg Asp Asp val Gin His 



Arg Pro Leu Leu Lys His Gly Leu val Cys lie Thr Glu Ser Arg Asn 
130 135 140 

lie Asp Tyr Asn Ser Phe Thr ser ser Gin Trp Asn ser lie Cys Thr 



Gly Asn Asp Arg Lys lie Pro Phe Ser val lie Pro Thr Asp Asn Gly 
165 170 175 

Thr Lys lie Tyr Gly Leu Glu Trp Asn Asp Glu Phe val Thr Ala Tyr 
180 185 190 

lie Ser Gly Arg ser Tyr Asn Trp Asn lie Asn Asn Asn Trp Phe Asn 
195 200 205 

Asn Val Thr Leu Leu Tyr ser Arg Ser ser Thr Ala Thr Trp Gin His 
210 215 220 

Ser Ala Ala Tyr val Tyr Gin Gly val ser Asn Phe Thr Tyr Tyr Lys 
225 230 235 240 

Leu Asn Asn Thr Asn Gly Leu Lys Thr Tyr Glu Leu Cys Glu Asp Tyr 
245 250 255 

Glu Tyr cys Thr Gly Tyr Ala Thr Asn He Phe Ala Pro Thr val Gly 
260 265 270 

Gly Tyr lie Pro Asp Gly Phe Ser Phe Asn Asn Trp Phe Leu Leu Thr 
275 280 285 

Asn Ser Ser Thr Phe val ser Gly Arg Phe val Thr Asn Gin Pro Leu 
290 295 300 

Leu Val Asn cys Leu Trp Pro Val Pro Ser Phe Gly val Ala Ala Gin 
305 310 315 320 

Glu Phe Cys Phe Glu Gly Ala Gin Phe Ser Gin cys Asn Gly Val Phe 
325 330 335 
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Leu Asn Asn Thr val Asp val lie Arg Phe Asn Leu Asn Phe Thr Ala 
340 345 350 

Asp Val Gin sen Gly Met Gly Ala Thr val Phe Sen Leu Asn Thr Thr 
355 360 365 

Gly Gly Cys lie Leu Glu lie Ser Cys Tyr Asn Asp lie Val Ser Glu 
370 375 380 

Ser Ser Phe Tyr Ser Tyr Gly Glu lie Pro Phe Gly val Thr Asp Gly 
385 390 395 400 

Pro Arg Tyr Cys Tyr val Leu Tyr Asn Gly Thr Ala Leu Lys Tyr Phe 
405 410 415 

Gly Thr Leu Pro Pro Ser Val Lys Glu lie Ala lie Ser Lys Trp Gly 
420 425 430 

Gin Phe Tyr lie Asn Gly Tyr Asn Phe Phe Ser Thr Phe Pro lie Asp 
435 440 445 

Cys lie Ser Phe Asn Leu Thr Thr Gly Asp Ser Gly Ala Phe Trp Thr 
450 455 460 

lie Ala Tyr Thr ser Tyr Thr Glu Ala Leu Val Gin val Glu Asn Thr 
465 470 475 480 

Ala lie Lys Lys val Thr Tyr Cys Asn Ser His lie Asn Asn lie Lys 
485 490 495 

Cys Ser Gin Leu Thr Ala Asn Leu Gin Asn Gly Phe Tyr Pro Val Ala 
500 505 510 

ser ser Glu val Gly Leu val Asn Lys Ser val val Leu Leu Pro Ser 
515 520 525 

Phe Tyr Ser His Thr Ser val Asn lie Thr lie Asp Leu Gly Met Lys 
530 535 540 

Arg Ser Gly Tyr Gly Gin Pro lie Ala Ser Thr Leu Ser Asn lie Thr 
545 550 555 560 

Leu Pro Met Gin Asp Asn Asn Thr Asp val Tyr Cys lie Arg ser Asn 
565 570 575 

Gin Phe Ser val Tyr val His Ser Thr Cys Lys Ser ser Leu Trp Asp 
580 585 590 
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Asn Asn Phe Asn Gin Asp Cys Thr Asp val Leu Tyr Ala Thr Ala val 
595 600 605 



lie Lys Thr Gly Thr Cys Pro Phe Ser Phe Asp Lys Leu Asn Asn Tyr 
610 615 620 



Leu Thr Phe Asn Lys Leu cys Leu Ser Leu Asn Pro Thr Gly Ala Asn 
625 630 635 640 



Cys Lys Phe Asp val Ala Ala Arg Thr Arg Thr Asn Glu Gin val val 
645 650 655 



Arg Ser Leu Tyr val lie Tyr Glu Glu Gly Asp Asn lie val Gly val 
660 665 670 



Pro Ser Asp Asn Ser Gly Leu His Asp Leu ser Val Leu His Leu Asp 
675 680 685 



Ser Cys Thr Asp Tyr Asn lie Tyr Gly Arg Thr Gly val Gly lie lie 
690 695 700 



Arg Gin Thr Asn Ser Thr lie Leu Ser Gly Leu His Tyr Thr Ser Leu 
705 710 715 720 



Ser Gly Asp Leu Leu Gly Phe Lys Asn val Ser Asp Gly val val Tyr 
725 730 735 



Ser Val Thr Pro Cys Asp val Ser Ala Gin Ala Ala Val lie Asp Gly 
740 745 750 



Ala lie val Gly Ala Met Thr ser lie Asn Ser Glu Leu Leu Gly Leu 
755 760 765 



Thr His Trp Thr Thr Thr Pro Asn Phe Tyr Tyr Tyr ser lie Tyr Asn 
770 775 780 



Thr Thr Asn Glu Arg Thr Arg Gly Thr Ala lie Asp ser Asn Asp val 
785 790 795 800 



Asp Cys Glu Pro lie lie Thr Tyr ser Asn lie Gly val Cys Lys Asn 
805 810 815 



Gly Ala Leu val Phe lie Asn val Thr His Ser Asp Gly Asp val Gin 
820 825 830 



Pro He ser Thr Gly Asn Val Thr He Pro Thr Asn Phe Thr He Ser 



835 



840 



845 
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val Gin val Glu Tyr lie Gin val Tyr Thr Thr Pro Val Ser lie Asp 
850 855 860 

Cys Ser Arg Tyr val cys Asn Gly Asn Pro Arg Cys Asn Lys Leu Leu 
865 870 875 880 

Thr Gin Tyr Val Ser Ala Cys Gin Thr lie Glu Gin Ala Leu Ala Met 
885 890 895 

Ser Ala Ser Leu Glu Asn Met Glu val Asp Ser Met Leu Phe Val Ser 
900 905 910 

Glu Asn Ala Leu Lys Leu Ala Ser Val Glu Ala Phe Asn ser Thr Glu 
915 920 925 

His Leu Asp Pro lie Tyr Lys Glu Trp Pro Asn lie Gly Gly Ser Trp 
930 935 940 

Leu Gly Gly Leu Lys Asp lie Leu Pro Ser His Asn ser Lys Arg Lys 
945 950 955 960 

Tyr Arg Ser Ala lie Glu Asp Leu Leu Phe Asp Lys val val Thr Ser 
965 970 975 

Gly Leu Gly Thr Val Asp Glu Asp Tyr Lys Arg Cys Thr Gly Gly Tyr 
980 985 990 

Asp lie Ala Asp Leu val Cys Ala Gin Tyr Tyr Asn Gly lie Met val 
995 1000 1005 

Leu Pro Gly val Ala Asn Asp Asp Lys Met Thr Met Tyr Thr Ala 
1010 1015 1020 

Ser Leu Ala Gly Gly lie Ala Leu Gly Ala Leu Gly Gly Gly Ala 
1025 1030 1035 

Val Ala lie Pro Phe Ala val Ala val Gin Ala Arg Leu Asn Tyr 
1040 1045 1050 

Val Ala Leu Gin Thr Asp val Leu Asn Lys Asn Gin Gin lie Leu 
1055 1060 1065 

Ala Asn Ala Phe Asn Gin Ala lie Gly Asn lie Thr Gin Ala Phe 
1070 1075 1080 

Gly Lys val Asn Asp Ala lie His Gin Thr ser Gin Gly Leu Ala 
1085 1090 1095 
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Thr val Ala Lys Ala Leu Ala Lys val Gin Asp val val Asn Thr 
1100 1105 1110 

Gin Gly Gin Ala Leu Ser His Leu Thr val Gin Leu Gin Asn ser 
1115 1120 1125 

Phe Gin Ala lie ser Ser Ser lie Ser Asp lie Tyr Asn Arg Leu 
1130 1135 1140 

Asp Glu Leu Ser Ala Asp Ala Gin val Asp Arg Leu lie Thr Gly 
1145 1150 1155 

Arg Leu Thr Ala Leu Asn Ala Phe Val Ser Gin Thr Leu Thr Arg 
1160 1165 1170 

Gin Ala Glu Val Arg Ala Ser Arg Gin Leu Ala Lys Asp Lys val 
1175 1180 1185 

Asn Glu Cys Val Arg ser Gin ser Gin Arg Phe Gly Phe Cys Gly 
1190 .1195 1200 

Asn Gly Thr His Leu Phe Ser Leu Ala Asn Ala Ala Pro Asn Gly 
1205 1210 1215 

Met Val Phe Phe His Thr val Leu Leu Pro Thr Ala Tyr Glu Thr 
1220 1225 1230 

Val Thr Ala Trp ser Gly lie cys Ala Ser Asp Gly Asp Arg Thr 
1235 1240 1245 

Phe Gly Leu val val Lys Asp Val Gin Leu Thr Leu Phe Arg Asn 
1250 1255 1260 

Leu Asp Asp Lys Phe Tyr Leu Thr Pro Arg Thr Met Tyr Gin Pro 
1265 1270 1275 

Arg Ala Ala Thr Ser Ser Asp Phe Val Gin lie Glu Gly Cys Asp 
1280 1285 1290 

Val Leu Phe val Asn Ala Thr val lie Asp Leu Pro ser lie lie 
1295 1300 1305 

Pro Asp Tyr lie Asp lie Asn Gin Thr val Gin Asp lie Leu Glu 
1310 1315 1320 

Asn Tyr Arg Pro Asn Trp Thr Val Pro Glu Leu Thr lie Asp lie 
1325 1330 1335 

Page 43 



ERP02.003APC SEQLIST.txt 



Phe Asn Ala Thr Tyr Leu Asn Leu Thr Gly Glu lie Asp Asp Leu 
1340 1345 1350 

Glu Phe Arg Ser Glu Lys Leu His Asn Thr Thr val Glu Leu Ala 
1355 1360 1365 

lie Leu lie Asp Asn lie Asn Asn Thr Leu val Asn Leu Glu Trp 
1370 1375 1380 

Leu Asn Arg lie Glu Thr Tyr val Lys Trp Pro Trp Tyr val Trp 
1385 1390 1395 

Leu Leu lie Gly Leu Val val val Phe Cys lie Pro Leu Leu Leu 
1400 1405 1410 

Phe Cys Cys cys ser Thr Gly Cys Cys Gly Cys lie Gly Cys Leu 
1415 1420 1425 

Gly Ser Cys Cys His Ser lie cys Ser Arg Arg Gin Phe Glu Asn 
1430 1435 1440 

Tyr Glu Pro He Glu Lys Val His val His 
1445 1450 

<210> 21 

<211> 496 

<212> DNA 

<213> canine respiratory coronavirus 

<400> 21 



tatcgcagcc 


ttacttttgt 


taatgtacca 


tatgtttata atggctctgc acaatctaca 


60 


gctctttgta 


aatctggtag 


tttagttctt 


aataaccctg catatatagc tcgtgaagct 


120 


aattttgggg 


attattatta 


taaggttgaa 


gctgatttct atttgtcagg ttgtgacgag 


180 


tatatcgtac 


cactttgtat 


ttttaacggc 


aagtttttgt cgaatacaaa gtattatgat 


240 


gatagtcaat 


attattttaa 


taaagacact 


ggtgttattt atggtttcaa ttctactgaa 


300 


accattaaca 


ctggttttga 


ttttaattgt 


cattatttac ttttaccctc tggtaattat 


360 


ttagccattt 


caaatgagct 


attgttaact 


gttcctacga aagcaatctg tcttaataag 


420 


cgtaaggatt 


ttacgcctgt 


acaggttgtt 


gactcgcggt ggaacaatgc caggcagtct 


480 


gataacatga 


cggcgg 






496 



<210> 22 

<211> 165 

<212> PRT 

<213> canine respiratory coronavirus 
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<400> 22 

Tyr Arg Sen Leu Thr Phe val Asn val Pro Tyr val Tyr Asn Gly Ser 
15 10 15 

Ala Gin Ser Thr Ala Leu Cys Lys Ser Gly Ser Leu val Leu Asn Asn 
20 25 30 

Pro Ala Tyr lie Ala Arg Glu Ala Asn Phe Gly Asp Tyr Tyr Tyr Lys 
35 40 45 

val Glu Ala Asp Phe Tyr Leu Ser Gly Cys Asp Glu Tyr lie val Pro 
50 55 60 

Leu Cys lie Phe Asn Gly Lys Phe Leu Ser Asn Thr Lys Tyr Tyr Asp 
65 70 75 80 

Asp Ser Gin Tyr Tyr Phe Asn Lys Asp Thr Gly val lie Tyr Gly Phe 
85 90 95 

Asn Ser Thr Glu Thr lie Asn Thr Gly Phe Asp Phe Asn Cys His Tyr 
100 105 110 

Leu Leu Leu Pro Ser Gly Asn Tyr Leu Ala lie Ser Asn Glu Leu Leu 
115 120 125 

Leu Thr val Pro Thr Lys Ala lie Cys Leu Asn Lys Arg Lys Asp Phe 
130 135 140 

Thr Pro Val Gin Val Val Asp Ser Arg Trp Asn Asn Ala Arg Gin Ser 
145 150 155 160 

Asp Asn Met Thr Ala 
165 

<210> 23 
<211> 497 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 23 

tatcgcagcc ttacttttgt taatgtacca tatgtttata atggctctgc acaatctaca 60 
gctctttgta aatctggtag tttagttctt aataaccctg catatatagc tcgtgaagct 120 
aattttgggg attattatta taaggttgaa gctgattttt atttgtcagg ttgtgacgag 180 
tatatcgtac cactttgtat ttttaacggc aagtttttgt cgaatacaaa gtattatgat 240 
gatagtcaat attattttaa taaagacact ggtgttattt atggtctcaa ttctactgaa 300 
accattacca ctggttttga ttttaattgt cattatttag ttttaccctc tggtaattat 360 
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caaatgagct attgttaact gttcctacga aagcaatctg 


tcttaataag 


420 


cgtaaggatt 


ttacgcctgt acaggttgtt 


gactctcggt 


ggaacaatgc 


caggcagtct 


480 


gataacatga 


cggcggt 








497 


<210> 24 
<211> 497 
<212> DNA 

<213> human coronavirus strain OC43 








<400> 24 
tatcgcagcc 


ttacttttgt taatgtacca 


tatgtttata 


atggctctgc 


acaatctaca 


60 


gctctttgta 


aatctggtag tttagtcctt 


aataaccctg 


catatatagc 


tcctcaagct 


120 


aactctgggg 


attattatta taaggttgaa 


gctgattttt 


atttgtcagg 


ttgtgacgag 


180 


tatatcgtac 


cactttgtat ttttaacggc 


aagtttttgt 


cgaatacaaa 


gtattatgat 


240 


gatagtcaat 


attattttaa taaagacact 


ggtgttattt 


atggtctcaa 


ttctacagaa 


300 


accattacca 


ctggttttga tcttaattgt 


tattatttag 


ttttaccctc 


tggtaattat 


360 


ttagccattt 


caaatgagct attgttaact 


gttcctacga 


aagcaatctg 


tcttaataag 


420 


cgtaaggatt 


ttacgcctgt acaggttgtt 


gattcgcggt 


ggaacaatgc 


caggcagtct 


480 


gataacatga 


cggcggt 








497 


<210> 25 
<211> 497 
<212> DNA 

<213> human enteric coronavirus 










<400> 25 
tatcgcagcc 


ttacttttgt taatgtacca 


tatgtttaca 


atggctctgc 


acaatctaca 


60 


gctctttgta 


aatctggtag tttagttctt 


aataaccctg 


catatatagc 


tcgtgaagct 


120 


aattttgggg 


attattatta taaggttgaa 


gctgattttt 


atttgtcagg 


ttgtgacgag 


180 


tatatcgtac 


cactttgtat ttttaacggc 


aagtttttgt 


cgaatacaaa 


gtattatgat 


240 


gatagtcaat 


attattttaa taaagacact 


ggtgttattt 


atggtctcaa 


ttctactgaa 


300 


accattacca 


ctggttttga ttttaattgt 


cattatttag 


ttctaccctc 


tggcaattat 


360 


ttagccattt 


caaatgagct attgttaact 


gttcctacta 


aagcaatctg 


tcttaataag 


420 


cgtaaggatt 


ttacgcctgt acaggttgtt 


gactcgcggt 


ggaacaatgc 


caggcagtct 


480 


gataacatga 


cggcagt 








497 


<210> 26 
<211> 497 
<212> DNA 

<213> hemagglutinating encephalomyelitis virus 






<400> 26 

tatcgcagtc ttactttagt taatgtgcca tacgtttaca atgggtcagc 


tcaacccacc 


60 
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gcactttgta agtctggcag tttaattctt aacaatcctg catatatagc ccgtgaggct 120 

aatgtgggtg attattatta taagtctgaa gcagattttt ctctctcagg ttgtgacgag 180 

tatatcgtac cactttgtat ttttaatggc aagtttttgt cgaatacaaa gtattatgat 240 

gatagtcaat attattttaa taaagacact ggtgttattt atggtctcaa ttctactgaa 300 

accattacca ctggttttga ttttaattgt cattatttag ttctaccctc tggtaattat 360 

ctagccattt caaatgagct attgttaact gttcctacta aagcaatctg tcttaataag 420 

cgtaaggttt ttacgcctgt acaggttgtt gattcgcggt ggaacaatgc caggcaatct 480 

gataacatga cggcagt 497 

<210> 27 
<211> 165 
<212> PRT 

<213> bovine coronavirus strain LY138 
<400> 27 

Tyr Arg Ser Leu Thr Phe val Asn val Pro Tyr Val Tyr Asn Gly Ser 
15 10 15 

Ala Gin ser Thr Ala Leu Cys Lys Ser Gly Ser Leu val Leu Asn Asn 
20 25 30 

Pro Ala Tyr lie Ala Arg Glu Ala Asn Phe Gly Asp Tyr Tyr Tyr Lys 
35 40 45 

Val Glu Ala Asp Phe Tyr Leu Ser Gly Cys Asp Glu Tyr lie val Pro 
50 55 60 

Leu Cys lie Phe Asn Gly Lys Phe Leu Ser Asn Thr Lys Tyr Tyr Asp 
65 70 75 80 

Asp Ser Gin Tyr Tyr Phe Asn Lys Asp Thr Gly Val lie Tyr Gly Leu 
85 90 95 

Asn Ser Thr Glu Thr lie Thr Thr Gly Phe Asp Phe Asn Cys His Tyr 
100 105 110 

Leu val Leu Pro ser Gly Asn Tyr Leu Ala lie Ser Asn Glu Leu Leu 



Leu Thr val Pro Thr Lys Ala lie Cys Leu Asn Lys Arg Lys Asp Phe 
130 135 140 

Thr Pro val Gin val val Asp ser Arg Trp Asn Asn Ala Arg Gin Ser 
145 150 155 160 
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Asp Asn Met Thr Ala 
165 



<210> 28 
<211> 165 
<212> PRT 

<213> human coronavirus strain OC43 
<400> 28 

Tyr Arg Ser Leu Thr Phe Val Asn val Pro Tyr val Tyr Asn Gly ser 
15 10 15 

Ala Gin Ser Thr Ala Leu Cys Lys ser Gly ser Leu val Leu Asn Asn 
20 25 30 

Pro Ala Tyr lie Ala Pro Gin Ala Asn Ser Gly Asp Tyr Tyr Tyr Lys 
35 40 45 

Val Glu Ala Asp Phe Tyr Leu Ser Gly Cys Asp Glu Tyr lie val Pro 
50 55 60 

Leu Cys lie Phe Asn Gly Lys Phe Leu ser Asn Thr Lys Tyr Tyr Asp 
65 70 75 80 

Asp Ser Gin Tyr Tyr Phe Asn Lys Asp Thr Gly val lie Tyr Gly Leu 
85 90 95 

Asn Ser Thr Glu Thr lie Thr Thr Gly Phe Asp Leu Asn Cys Tyr Tyr 
100 105 110 

Leu val Leu Pro Ser Gly Asn Tyr Leu Ala lie Ser Asn Glu Leu Leu 
115 120 125 

Leu Thr Val Pro Thr Lys Ala lie Cys Leu Asn Lys Arg Lys Asp Phe 
130 135 140 

Thr Pro val Gin val val Asp Ser Arg Trp Asn Asn Ala Arg Gin Ser 
145 150 155 160 

Asp Asn Met Thr Ala 
165 

<210> 29 
<211> 165 
<212> PRT 

<213> human enteric coronavirus 
<400> 29 

Tyr Arg Ser Leu Thr Phe Val Asn val Pro Tyr val Tyr Asn Gly Ser 
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Ala Gin Ser Thr Ala Leu Cys Lys Ser Gly Ser Leu val Leu Asn Asn 
20 25 30 

Pro Ala Tyr lie Ala Arg Glu Ala Asn Phe Gly Asp Tyr Tyr Tyr Lys 
35 40 45 

Val Glu Ala Asp Phe Tyr Leu Ser Gly Cys Asp Glu Tyr lie val Pro 
50 55 60 

Leu Cys lie Phe Asn Gly Lys Phe Leu Ser Asn Thr Lys Tyr Tyr Asp 
65 70 75 80 

Asp Ser Gin Tyr Tyr Phe Asn Lys Asp Thr Gly val lie Tyr Gly Leu 
85 90 95 

Asn Ser Thr Glu Thr lie Thr Thr Gly Phe Asp Phe Asn cys His Tyr 
100 105 110 

Leu Val Leu Pro Ser Gly Asn Tyr Leu Ala lie Ser Asn Glu Leu Leu 
115 120 125 

Leu Thr Val Pro Thr Lys Ala lie Cys Leu Asn Lys Arg Lys Asp Phe 
130 135 140 

Thr pro val Gin Val Val Asp ser Arg Trp Asn Asn Ala Arg Gin Ser 
145 150 155 160 

Asp Asn Met Thr Ala 
165 

<210> 30 
<211> 165 
<212> PRT 

<213> hemagglutinating encephalomyelitis virus 
<400> 30 

Tyr Arg Ser Leu Thr Leu val Asn val Pro Tyr val Tyr Asn Gly ser 
15 10 15 

Ala Gin Pro Thr Ala Leu Cys Lys Ser Gly Ser Leu lie Leu Asn Asn 
20 25 30 

Pro Ala Tyr lie Ala Arg Glu Ala Asn Val Gly Asp Tyr Tyr Tyr Lys 
35 40 45 

Ser Glu Ala Asp Phe ser Leu Ser Gly Cys Asp Glu Tyr lie Val Pro 
50 55 60 
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Leu Cys lie Phe Asn Gly Lys Phe Leu Ser Asn Thr Lys Tyr Tyr Asp 

65 70 ^^75 80 

Asp Ser Gin Tyr Tyr Phe Asn Lys Asp Thr Gly val lie Tyr Gly Leu 
85 90 95 

Asn Ser Thr Glu Thr lie Thr Thr Gly Phe Asp Phe Asn Cys His Tyr 
100 105 110 

Leu val Leu Pro Ser Gly Asn Tyr Leu Ala lie Ser Asn Glu Leu Leu 
115 120 125 

Leu Thr Val Pro Thr Lys Ala lie Cys Leu Asn Lys Arg Lys val Phe 
130 135 140 

Thr Pro val Gin val val Asp Ser Arg Trp Asn Asn Ala Arg Gin Ser 
145 150 155 160 

Asp Asn Met Thr Ala 
165 

<210> 31 
<211> 23 
<212> DNA 
<213> artificial 

<220> 

<223> Consensus oligonucleotide primer for coronavirus polymerase gene 
<400> 31 

actcaratga atttgaaata tgc 23 

<210> 32 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> Consensus oligonucleotide primer for coronavirus polymerase gene 
<400> 32 

tcacacttag gatartccca 20 

<210> 33 

<211> 20 

<212> DNA 

<213> artificial 

<220> 

<223> Consensus oligonucleotide probe for coronavirus polymerase gene 
<400> 33 

aagttttatg gyggytggga 20 
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<210> 34 
<211> 24 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 34 

cttataagtg cccccaaact aaat 



<210> 35 
<211> 23 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 35 

cctactgtga gatcacatgt ttg 



<210> 36 
<211> 21 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 36 

gttggcatag gtgagcacct g 



<210> 37 

<211> 20 

<212> DNA 

<213> bovine coronavirus strain LY138 



<400> 37 

gcaatgctgg ttcggaagag 



<210> 38 
<211> 20 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 38 

tatcgcagcc ttacttttgt 

<210> 39 
<211> 19 
<212> DNA 

<213> bovine coronavirus strain LY138 

<400> 39 

accgccgtca tgttatcag 

<210> 40 
<211> 24 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 40 

cttataagtg cccccaaact aaat 
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<210> 41 
<211> 23 
<212> DNA 

<213> bovine coronavirus strain LY138 

<400> 41 

cctactgtga gatcacatgt ttg 



<210> 42 

<211> 20 

<212> DNA 

<213> bovine coronavirus strain LY138 



<400> 42 

gttggcatag gtgagcactg 



<210> 43 

<211> 20 

<212> DNA 

<213> bovine coronavirus strain LY138 



<400> 43 

gcaatgctgg ttcggaagag 



<210> 44 
<211> 20 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 44 

aacggttaca ctgttcagcc 

<210> 45 
<211> 20 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 45 

caagtaaatg agtctgcctg 

<210> 46 
<211> 20 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 46 

ggctgccacc tctgctagtc 



<210> 47 
<211> 25 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 47 

attgttaaat gcattagcaa taagc 
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<210> 48 
<211> 26 
<212> DNA 

<213> bovine coronavirus strain LY138 
<400> 48 

tttttgatac ttttaatttc cttacc 



<210> 49 

<211> 24 

<212> DNA 

<213> bovine coronavirus strain LY138 



<400> 49 

gtcgtcatgt gawgttttra ttac 24 

<210> 50 

<211> 35 

<212> DNA 

<213> artificial 

<220> 

<223> Oligonucleotide primer for cloning canine respiartory coronavirus 
Spike gene 

<400> 50 

agctcgagct ttttgatact tttaatttcc ttacc 35 

<210> 51 

<211> 53 

<212> DNA 

<213> artificial 

<220> 

<223> Oligonucleotide primer for cloning canine respiartory coronavirus 
Spike gene 

<400> 51 

ttgaattctt aatgatgatg atgatgatgg tcgtcatgtg awgttttrat tac 53 

<210> 52 

<211> 11 

<212> PRT 

<213> Unknown 

<220> 

<223> Presumed T cell epitope 



Thr Ala Ser Gly Val Ala Glu Thr Thr Asn Cys 
1 5 10 
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